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BRAUN-SILEMENS-HALSKE SYSTEM OF 
WIRELESS TELEGRAPHY. 

Ir has been clearly demonstrated that a conductor 
in which electric vibrations are to take place must 
have capacity and self-induction. In wireless teleg- 
raphy, the conductor in which the vibrations are 
generated can be used directly as a transmitter. On 
the other hand, the vibrations may be generated in a 
special conductor connected with the transmitter. 
The difference between the two methods is of the 
greatest practical significance. The second method, 
which we owe to the Strasburg professor of physics, 
Ferdinand Braun, shows, as compared with the first, 
a decided advance in the technique of wireless tel- 
egraphy. 

This will appear by considering how Marconi and 


THE 
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his proceeded at the outset. They intro- 
duced a spark-gap, 2 (Fig. 1), into the conductor, p, 
which was grounded and served as transmitter; the 
poles of the induction-coil, J, were placed on either 
side of the spark-gap. The receiver was arranged in 
the same simple manner, the coherer, k, being inserted 
between the air-wire and the wire. leading into the 
ground. The amount of the charge depends upon the 
capacity of the conducting wire, which is not very 


successors 


great. The oscillation caused by the spark current is 
comparatively limited. The air-wire emits energy in 
electric waves and is effective in this radiation. The 


comparatively small quantity of electric energy quickly 
diminishes, and the oscillations die out rapidly. The 
Marcon! transmitter makes the generation of oscil- 
lations possible, but they are transient. We can in- 
crease the capacity of the conductor by joining it to 
one end of a condenser, whose other end is grounded. 


2. 


We then have the spark-gap between two poles, which 
is illustrated in Fig. 2. The condenser, c, can be so 
constructed that the number of oscillations will be in 
accord with that of the conductor. 

Thus a new plan has been devised which ts indicated 
by heavier lines for the essential part of the construc- 
tion (Fig. 3). The spark-gap, z, the condenser, c, and 
the conductors which join them and which must have 
a certain degree of self-induction, form by themselves 
an oscillatory circuit of great capacity, bringing into 
action considerable quantities of electricity. The con- 
ductors may be short: they will meet with little re- 
sistance, and the space of radiation remains small. 
In such a circuit the electricity, on account of its slight 
dissipation, will oscillate for a long time. 

Now join wire, p, which is the vertical air-wire, with 
one side of the condenser, its length being so propor- 
tioned to the number of oscillations* that it is a quarter 
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of the length of the waves, corresponding to the 
number of oscillations. Then electric oscillations are 
conducted to the wire and are formed into a constant 
wave, the length of the wire being calculated to pro- 
\duce this effect. If the wire should really not be in 
perfect accord with the condenser circuit, and should 
tend to vibrate differently, its influence would not 
yrevail against that of the condenser current. To 
illustrate this, take a hundred-pound weight, fasten it 
to a pole and let it swing as a pendulum. By its side 
suspend a light wooden pendulum. Let the first have 
a time of vibration of one second, the other a time of 
vibration of a third of a second. Connect both pendu- 
lums with an elestic cord, and the light pendulum will 
swing in rhythm with the slow one: if the light pendu- 
lum should incline to swing in an opposite direction 
it will pull on the elastic eord, but this slight exer- 
cise of force will not prevail, and the oscillations of 


* The product of length of waves and number of vibrations in the same 
me is constant, ae is wel) known. 
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the light pendulum will correspond with those of the 
heavy and slow pendulum. 

Prof. Braun noted the effect of using an over- 
powering oscillatory circuit of great capacity in con- 
nection with a subordinate oscillation conductor serv- 
ing as a transmitter. His discovery proved of great 
importance. The following advantages have been se- 
cured. The condenser circuit can be exactly attuned 
to the time of vibration desired; it generates therefore 
only vibrations of a definite number (simple waves). 
By reason of its great capacity it holds a compara- 
tively large quantity of electricity, as it does not radi- 
ate and has but a slight resistance, the electrical energy 
oscillating for a long time. The strong condenser cur- 
rent compels the feeble conductor current to follow 
it in its oscillations. The latter contains, therefore, 
supposing that its length has been measured correctly, 
simple waves; it receives an enduring supply of en- 
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ergy, so that the conductor (transmitter) oscillates a 
long time. 

On the application of simple, lasting and intensive 
waves depends the efficacy of a wireless telegraphic 
apparatus and its charging distance. Prof. Braun at- 
tacked the problem in the right way; and his invention 
materially improves the art of wireless telegraphy. 

The simple condenser circuit, which we illustrate 
in Fig. 3 was replaced by a double one as illustrated in 


The inner coatings are separated by a spark-gap 
and also by the two poles of an induction coil, J. The 
outer coatings are joined to each other by a metallic 
conductor-loop, L, which has self-induction. When- 
ever the coil charges the inner coatings of the Leyden 
jar, the outer coatings are also charged. When there 
is an inner discharge by sparks in the spark-gap, there 
is also an outer discharge; the discharges oscillate and 
the inner and outer vibrations are in perfect accord. 
The outer coatings of the two Leyden jars of the 
double condenser circuit are each joined to a wire of 
the length of a quarter wave, according to the deter- 
mined number of oscillations. Each wire receives os- 
cillating charges and a permanent quarter wave is 


Fig. 5 


developed in it; one end is joined to the coating of 
the jar and the other end is free. The oscillations of 
the wire, as determined by its capacity and self-induc- 
tion, are suppressed by the more powerful influence of 
the Leyden jar circuit. The distribution of the 
charges on the wire is not mathematically equal to a 
simple oscillation, as in Fig. 5, a; but the charge will 
be distributed in the manner shown in Fig. 5, b. It 
will be a subsidiary oscillation. These incidental os- 
cillations soon die out and do not influence the larger 
waves. 

Besides directly joining the Leyden-jar circuit to 


& 
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that of the transmitter, Prof. Braun makes use of an 
inductive transformer. Here the joining of the outer 
coating of the Leyden jars is equivalent to the primary 
winding, L, while the central part of the transmitter 
circuit is equivalent to the secondary winding, 8S, of 
an induction coil. Fig. 6 will explain this arrange- 
ment. The wires which are joined to the coil have 
the length of a quarter wave and are subjected to the 
same influence as when two circuits are directly 
joined. 

The conjunction of the open and closed circuits of 
vibrations has another advantage. It dispenses alto- 
gether with any connection with the earth. This 
advantage has a double value. First, wireless teleg- 
raphy is not made difficult or impossible, where the 
earth is not well adapted to it, as, for instance, in 
mountains. With this system it is possible to send 
out electric waves from a balloon while soaring 
through the air. Secondly, the atmospheric electricity 
ean exert no influence on the electric wire. 

The receiver in the Braun system is similar to the 
transmitter, only that the aerial wire is connected by 
an inductive transformer to the circuit of the Leyden 


, ¢, and c, being two condensers or two Leyden - 
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jars. Fig. 7 exhibits the arrangement. The inner 
coatings of the condensers, c, and c,, are connected 


with the outer coatings by an electric circuit of which | 


forms part. The latter produces 
the required self-induction. The conductor, with one 
end elevated, is attached to these coatings. The sec- 
ondary coil, S, is joined to conductors, p and gq, each 
a quarter wave in length, and in one of these the 
coherer, K, is placed. 

The elevated wire takes up the electric waves and 
oscillates strongly, but transmits its energy immedi- 
ately to the condenser circuit; it is, therefore, never 
saturated and is ever ready to take up more electric 
energy. Of course the transmitter and condenser cir- 
cuits must be attuned with regard to oscillation. The 
condenser circuit, which on account of its size can 
receive a great deal of energy, oscillates and induces 
in S, and conductors, p and gq, similar oscillations, 
they all being syntonized with the oscillations. In 
this way much energy is taken to the coherer, and this 
is of prime importance. 

Marconi’s original construction was not attuned or 
syntonized; the capacity of the transmitter was small, 
as well as that of the receiver. Also, a considerable 
part of the collected energy was lost through impure 
waves into heat, which was not without its effect on 
the coherer. 

In brief the Braun construction makes it possible to 
send out pure, strong and lasting electric waves. 
Wireless telegraphy is made independent of any con 
nection with the earth, and is protected from the dis- 
turbing influences of atmospheric electricity. 

Prof. Braun commenced his researches in Strasburg. 
where he tried his system at short distances; later, he 
moved his establishment to Cuxhaven, in order to con- 
tinue his investigations at the mouth of the Elbe. 

The firm of Siemens & Halske had also for years 
been engaged in extensive experiments in wireless 
telegraphy, which had led them to adopt a system 
that had been practically tested. It so happened that 
the two systems, that of Prof. Braun and that of 
Siemens & Halske, supplemented each other. The 
professor and the Berlin firm of electricians became 
associated, and thus originated the combined Braun- 
Siemens & Halske system. Dr. Koepsel, of the firm of 
Siemens & Haleke, has rendered important service in 
applying and perfecting it. 

In this combined system an electric circuit is formed 
by means of a primary induction coil, an interrupter, 
Morse key, and a battery; a make and break is pro- 
duced in the circuit through the Morse key. When- 
ever it is closed, an intermittent current is trans- 


the primary coil 
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mitted to the induction coil. The latter generates a 
number of induced currents of short duration; of 
these only the stronger are of value; each of these 
charges the Leyden jar, until the spark appears and 
the charges are balanced; that is, have the same rate 
of oscillation. The intermittent currents pass through 
the primary wire of the transmitter and induce its 
secondary coil. From this coil the aerial wire is 
charged and a continuous wave is generated, produc- 
ing electric waves in the wire, which radiate in all 
directions. Those which strike the receiver wire are 
taken up by it and produce electric vibrations. These 
are conducted to the receiver condenser circuit, from 
which they are transmitted to the coherer and its os- 
cillatory circuit. The vibrations traversing the co- 
herer cause it to close the relay circuit. In this cir- 
cuit the electro-magnet of the Morse apparatus is 
placed; the magnet is energized and attracts the 
writing lever. Electric vibrations are continuous, as 
long as the Morse key remains closed. Thus the 
Morse apparatus at the receiving point, by the break 
into longer or shorter periods is made to represent the 
signs of the alphabet. 

The induction coil, as constructed, is not intended 
to produce high tensions, but is so arranged that the 
secondary coil can exert only a slight action on the 
magnetic circuit; besides, the primary current is as 
little disturbing as possible. 

Consequently the free tension near the ends of the 
secondary coil is not great, but the induction coil is 
especially adapted to charges of great capacity, and a 
time constant has been attained as small as possible; 
the time constant is the product of the resistance and 
capacity of the electric circuit. The insulation is 
more than double that of the ordinary type, so that 
the induction coil, even in damp situations, still per- 
forms its functions faultlessly. 

This coil is generally joined to the Wehnelt or the 
Simon interrupter, both of which have proved very 
efficient on account of their simplicity. 

Wherever only slight primary energy is required, 
the electrolytic interrupter is of course not required. 
In such cases the mercury-jet interrupter is employed. 
The latter, which in its effects cannot be compared to 
the electrolytic apparatus, is capable, however, of 
giving satisfaction, if managed with sufficient econ- 
omy. 

The platinum interrupter does not afford security 
for a permanent establishment, so that the Deprez or 
Wagner tapper is no longer recommended. 

For the production of the Morse signs a special in- 
terrupter of peculiar construction has been placed ia 
the primary electric circuit. In order to reach as 


high a degree of energy as in employing the electro- 
lytic interrupter, an improvement has been effected, 
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which enables it to break the circuit without injury, 
whenever the strength of the current reaches fifty 
amperes. 

The oscillatory circuit consists of: 

a. A system of Leyden jars. In order to secure in 
the smallest space the greatest and most resistant 
capacity, tubes have been employed, as will be seen 
from our picture. These tubes consist of annealed 
glass, 2, 5 or 3 miilimeters thick and 25 millimeters in 
diameter. Each of them has an accurately determined 
capacity of 0.0004 to 0.0005 microfarad, and in case it 
should be broken either mechanically or by electricity, 
can be readily replaced by another, as is evident from 
the illustration. 

In the lower part of the apparatus is the arrange- 
ment for the spark gap, which is surrounded by a 
glass cylinder. 

The construction has the advantage that, without 
making any really important alterations in the appa- 
ratus, the capacity may be changed within the limits 
of 0.0002 to 0.0048 microfarad at the rate of 0.0002 
microfarad. The length of the electric waves may 
also be changed within the wide-t limits. 

b. A transformer. The primary coil of this is so 
caleulated that, together with the greatest capacity, 
it gives the desired length of wave. The aerial wire 
receives about a quarter of the length of the wave. 

The secondary coil is adapted to the length of the 
does not follow the laws of other trans- 


formers, but, in connection with the conductor em- 
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By the side of the apparatus, which is intended for 
the reception of dispatches by means of a writing de- 
vice, a contrivance is employed which only admits of 
communication by telephone. This telephone receiver 
is about three times as sensitive as the coherer and 
works with accuracy. It is, of course, used only when 
a written record is not required. 

The latter apparatus consists essentially of a small 
hard-steel plate against which a carbon electrode (or 
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is then squirted through glass nozzles of exceedingly 
small dimensions, issuing in fine hair-like threads, 
which are to all intents and purposes silk as soon as 
the volatile solvent has evaporated. These threads 
are then worked in the usual way and spun into 
threads for the weaving of fabrics of various kinds. 

The flavor of the vanilla bean was long regarded as 
one of the most impossible of all natural flavorings to 
counterfeit. Yet to-day vanillin, which is the essential 
aromatic principle of the bean, is manufactured in 
large quantities by an electrochemical process start- 
ing with coal tar products of the anthracene series. 
Carbon tetrachloride, another product of the electric 
furnace, promises to take the place of many of the 
dangerous and inflammable solvents used in the ex- 
traction of grease, and in a large number of chemical 
industries. The field for the application of electro- 
chemistry is so vast that it is impossible to give more 
than a suggestion of the opportunity it opens for de- 
velopment. The examples quoted above, however, 
show what unexpected results have already followed 
from the application of electricity to chemical proc- 
esses. 


HOW TO MAKE A DRY-CELL BATTERY. 


A conTrispuToR to the English Mechanic gives the fol- 
lowing directions for making a “dry” electric battery: 
“First, in the construction of a dry cell we have to 
make the outer case; this is of thin sheet zinc. The 
cell may be round or square; a convenient size, easy 
to make, is rather under 4 inches diameter, and if a 
round block of wood can be found to act as a shape, 


SO AA NY 


SYSTEM OF LEYDEN JARS OF THE TRANSMITTER. 


ployed or another of the same length, must be attuned 
to the maximum oscillations. 

As with this transformer powerful, though not dan- 
gerous, tensions occur, its coils are placed in oil. 

The tensions in the receiver are not as high as 
those in the transmitter; therefore the condenser of 
its circuit may be of smaller dimensions than that of 
the transmitter. 

The coherer used is of steel. The electrodes are also 
of steel, and their ends highly polished. The coherer 
is filled with tempered steel powder, which has been 
passed through a sieve. On our front page the coherer 
is represented with its parts disassembled. 

In experimenting with the steel coherer, it was dis- 
covered that it does not work accurately after the 
electrodes become magnetic, but that a slight degree 
of magnetism rather increases its excitability without 


steel electrode) ending in a point may be pressed by 
a micrometer screw. This contrivance is connected 
with a dry cell and telephone and so forms the re- 
ceiver, which may be introduced in any receiver sys- 
tem, whether it be syntonized or not. 

One of our engravings presents this apparatus, and 
will doubtless be understood without further explana- 
tion. 


SOME NOVEL ELECTROCHEMICAL INDUSTRIES. 


Tne extent to which electrochemical processes are 
entering the industrial field is surprising, and the di- 
rections of their development are sometimes most 
unexpected. It was not thought, for example, that the 
electric furnace would emancipate the silkworm, but 
such seems to be the case, according to the Electrical 
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much trouble will be saved. In the absence of the 
wood block a pint Winchester bottle may be used. Cut 
out as many pieces of sheet zinc as may be required, 
say 614 by 11 inches; bend a piece round the bottle 
or shape, tie tightly in two or more places with thin 
iron wire, and make a neat joint with solder; then cut 
out a disk of zinc to fit the end, and solder it into place 
while still on the shape, and finally solder a short 
length of copper wire, No. 18, to the top of the case 
inside, and coil up out of the way. . . The case 
is now to be lined inside with a mixture of chloride 
of ammonium powdered 8 ounces, plaster of Paris 16 
ounces, water 8 ounces, glycerin 115, to the thickness 
of about * inch, and to within '4 inch of the top. The 
easiest way to do this is to find another shape (which 
should taper slightly and be watertight); it should 
fit inside the cell with a uniform space of %, inch or 
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impairing its reliability; a magnetic regulator was, 
therefore, adopted, which secures the proper condi- 
tion. This consists of a permanent ring magnet, be- 
tween whose poles, which are near and opposite each 
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Review. An interesting new process has been brought 
out in France for the manufacture of artificial silk 
from the wood pulp, using electrically made carbon 
bisulphide as a solvent. The results obtained are 

interesting and promising, and it is believed 
that a large outlet for carbon bisulphide will be found 
in this new industry. The method is extremely simple. 
The pulp is prepared in the usual way, as in paper- 
making, and is dissolved in bisulphide, The mixture 
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so all round. Now, having smeared this shape with 
oil, mix some of the plaster and chloride of ammonium, 
pour it into the cell, and before it has time to set 
press in the shape nearly to the bottom; there should 
be sufficient of the mixture to rise nearly to the top, 
and it is not difficult after the first experience to gage 
the quantity required. Hold the shape steady, and, 
when the plaster is just on the point of setting, gently 
rotate and raise the shape a very little, and if this is 


+ 
ULI! 
Ser An NY | 
- 
SOARNY 
oyed. ‘ 3 ’ | 
of 
econ- 
\ 
irity 
Z or 
in- 
d iam 
as 
‘ted 


22162 


done at the right moment, it may be withdrawn, leav- 
ing the cell with a clear and even lining. A fair quality 
of plaster should be chosen, neither too common nar 
so fine a quality as dental plaster. We now require a 
central carbon plate, stocked by electrical sundries men 


at about 3d. each for 6% by 1% size with mounted 
terminal. The carbon plate is put centrally in the 
cell, and must be separated or insulated from the 


plaster where it rests by a piece of glass or porcelain. 
A supply of carbon packing may be now prepared, 
mixed as follows: 


Gas retort carbon, finely crushed. 16 ounces 


Manganese peroxide, finely crushed 8 ounces 
Ammonium chloride, powdered... 8 ounces 
Glycerin ; 1 ounce 
Zine chloride (commercial). 14, ounces 


Water 


“Rub the zine chloride in a mortar and use a little 
water to assist in getting a uniform pasty cream; add 
the glycerin, then the other ingredients, a little at a 
time, to get the stuff thoroughly mixed and moist 
throughout. Holding the carbon plate centrally in the 
cell, spoon some of the mixture in a little at a time 
and-ram it down hard with a piece of stout iron rod. 
The stuff must be packed in hard without damaging 
the plaster walls; it is a good plan to line the plaster 
casing with a piece of stout blotting paper wetted with 
a saturated solution of ammonium chloride, putting 
this in before starting to pack. As soon as the cell is 


» ounce 


filled, we may attach a piece of wire to the carbon 
terminal, and test the cell by means of a bell, which 
it should ring loudly. To finish, the cell is filled up 
with melted pitch, or pitch and resin; insert a short 


length of glass bottle tubing, one inch, then run in the 
pitch. The cell is finished by giving it several coats of 
brown paper, put on with thin glue or shellac varnish, 
and a turn of corrugated paper neatly put around gives 
a good finish. In making a battery of these cells they 
should be placed in a box (the corrugated paper keeps 
them well apart), and coupled up in series.” 


MESCAL: A STUDY OF A DIVINE PLANT.* 


I Havetock 


Mescan (Anhalonium Lewinti) 
of plants which in various parts of 
been intimately connected with religion 
ceived the honors due to divine beings. 
may indeed be said to be large, but mescal 
of the special appeal to the supernatural which its 
peculiar properties make—belongs to the innermost 
cirele of such plants. It is or has been venerated by 
the Indians of many tribes over a very large region in 
Northern, Central and Eastern Mexico, in New Mexico, 
in Texas and in Indian Territory, each tribe having its 
own name for the plant—mescal, hikori peyote, 
kamaba, etc.+ Botanically it is a cactus, belonging to 
the special and littl known group of Molecactex: 
there are in the group some six or seven Anahalonia:; 
they all grow in inaccessible spots on high and rocky 
peaks, and have only in recent years become known to 
science. The plant most nearly allied to the Anhalo- 
nium Lewinii is the A. Williamsii,. from which is eb- 
tained the alkaloid pellotin, lately found of therapeu- 
tic value as a hypnoti« Mescal buttons (as from their 
shape the dried tops of A. Lewinii are locally known) 
are somewhat brittle disks some two or three centi- 
meters in diameter and partially covered by a hairy 
cushion. Lewin and Henning in 1885 first described 
this cactus and made experiments on animals with it, 
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from which Lewin concluded that it is “intensely 
poisonous,” resembling strychnine in its action, and 
by its lethal action standing apart from all other 
Cactea This opinion probably rendered investigators 
of mescal cautious, and little further progress was 
made in our knowledge until 1894, when Mr. John 
Mooney, agent among the Indians. who had read a 
paper on this subject before the Washington Anthro- 
pological Society three years earlier, brought to the 


United States Bureau of Ethnology a large supply of 
meseal buttons which were entrusted to Prof. Prentiss 
and Dr. Morgan, of Columbian University, for physio- 
logical investigation. 
II 

At this point it may be interesting to consider briefly 
the sacred rites with which the Indians have sur- 
rounded the mescal plant. These rites have been vague- 
ly known for a very long time and were referred to. by 
early travelers, like Hernandez and Sahagun. Father 
Ortega, on account of its hallucinatory properties, 
named it Raiz diabolica (devil's root) 

The first reliable account of its use in modern times 


was given by Mr. Mooney from his experience of the 
Kiowa Indians on the Kiowa Reservation in Indian 
Territory. The religious ceremonies of these Indians 


usually take place on Saturday night; the men, having 
obtained a supply of the drug which is lpought bs 
traders from Mexico, seat themselves ina circie 
round a large camp fire within the tent. After prayer, 
the leader hands each man. four buttons. One of 
these, freed from the tuft of hairs, is put into the 
mouth, thoroughly softened, ejected into the palm of 
the hand, rolled into a bolus_and swallowed. Ten or 
twelve buttons are thus taken at intervals between 
sundown and 3 A. M., with the accompaniment of oc 
casional prayers and rites. Throughout the ceremony 
the camp-fire is kept burning brightly and attendants 
maintain a continual beating of drums. The Indians 
sit quietly throughout, from sundown to noon of the 
next day, and as the effect wears off they get up and 
zo about their work, without experiencing .depression 
or unpleasant after-effects. On the day following they 
abstain, from ritual reasons, from using salt with 
their food. These and similar rites have become the 
chief religion of the tribes of the southern plain, to 
such an extent that the Christian missionaries, unable 
to grapple with the mescal cult by spiritual weapons, 
fell back on the secular arm and induced the govern- 


* Popular Science Monthly. 

+L retain the name mescal by which first became known, It 
has, however, the disadvantage of being identical with the name of an 
intoxicating drink, prepared from one or more species of Agave, with 
which it has no cunnection whatever, 
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ment authorities at Washington to prohibit mescal 
under severe penalties. Nevertheless its use still per- 
sists. 

Although the propaganda of the mescal cult among 
the Indians of the United States has thus been highly 
successful, it is fairly clear that much of its primitive 
religious significance has here been lost. We may 
understand how this is when we know that the Kiowa 
Indians are immigrants from the south; they come 
from the Rio Grande, and it is from the Rio Grande 
that they still obtain their mescal. Mexico is the 
chief home alike of the mescal plant and of the mes- 
cal rites in their primitive purity. It is to Mexico 
that we have to turn to realize their primitive signifi- 
cance. 

As used by the Indans of the Nayarit Sierra in the 
province of Xalisco, mescal (or peyote, as it is here 
commonly called) has been described by Diguet.* 
Mescal is regarded by these Indians as a food of even 
higher order than maize, for while maize is merely the 


food of the body, mescal is the food of the soul. It ° 


the supreme food, and on that account is 
Like maize, mescal has tutelary 
deities and a special goddess. Its psychic manifesta- 
tions are considered a supernatural grace bringing 
man into relation with the gods; while in moderation 
it enables man to face the greatest fatigues and to bear 
hunger and thirst for five days, that is during the fast 
prescribed by the laws of Majakuagy. It is said that 
when Majakuagy was engaged in preaching his doc- 
trines he and his disciples had to flee from persecu- 
tion. In the course of his flight he broke his food 
vessels near San Luis Potosi, and the gods in mercy 
changed the fragments into mescal. The Indians only 
gather it in October, just before the dry season; it is 
said that it is only at this time that it contains its 
active properties. The third maize feast, which takes 
place at the beginning of October, is regarded as a 
prelude to the mescal festival and dances. An expedi- 
tien is organized to the spot near San Luis Potosi. 
where the prophet’s utensils were transformed into 
mescal, to gather the sacred plant. This expedition 
takes a month; those who lead it march in front, re- 
citing or chanting prayers; the others follow with the 
pack-animals and carry the harvest. A few days be- 
fore reaching the holy spot the members of the expedi- 
tion practise a rigorous fast. They also perform a 
sort of public penance with expiation. As they return, 
there is great rejoicing in all the villages through 
which they pass, and mescal is offered on the altars and 
fragments given to every person met. Sufficient is re- 
served for the great festivals, and the rest is sold to 
those who took no part in the expedition. 

The Huichol Indians, who accupy part of the terri- 
tory covered by Diguet’s investigations, have been 
carefully investigated as regards their religious sym- 
bolism by Dr. Lumholtz, who touches on the mescal 
(or, as it is here called, hikuli) cult.+ He states that 
the expedition to obtain the plant goes to a place near 
the mining town of Real Catorce in October, but that 
the great festival only takes place in January. Ab- 
stinence from sexual intercourse is part of the cult. 
and it is noted that the use of the plant temporarily 
removes all sexual desire. The balance of the body 
is said to be maintained better than usual, and under 
its influence men walk fearlessly on the edge of preci- 
pices, and endure hunger, thirst and fatigue to an in- 
credible extent. Lumholtz states that the festival is 
connected with the god of fire. We may account for 
this by the luminous nature of the visions caused by 
meseal and by the influence of a blazing fire in stimu- 
lating those visions. 

The same author, in 


is indeed 
offered to the gods. 


course of an account of 
“Tarahumari Dances and Plant-Worship’t has de- 
scribed the cult of mescal among an allied Indian 
tribe who call it hikori and worship it as a god. This 
account furnishes a few supplementary details to 
Diguet’s narrative of the expedition. We are told 
that as the Indians approach the plants they display 
every sign of veneration, uncovering their heads. Be- 
fore gathering them they cense themselves with copal 
incense. They dig out the cactus with great care. so 
as not to hurt it. and women and boys are not al- 
lowed to approach the god. The plants are kept in 
jars in caves, and offerings of food and drink made to 
them. Even Chiutian Indians regard hikori as co- 
equal with their own divinity and make the sign of 
the cross in its presence. At all important festivals 
hikori is made into a drink and consumed by the 
medicine men, and certain selected Indians partake of 
it, singing invocations to hikori to grant a “beautiful 
intoxication.” A rasping noise is made with sticks, 
while men and women dance, the sexes separately, a 
picturesque and fantastic dance, the women in white 
petticoats and tunics, before those who are under the 
influence of the god. 


the 


consider what are those special 
virtues which have caused this insignificant cactus, 
hidden away among almost inaccessible rocks, to be 
surrounded by so splendid a halo of veneration. 

The first really scientific attempt to ascertain the 
nature of the peculiar effects of this drug on the 
human organism was made by Prof. Prentiss and 
Dr. Morgan in their investigation, already mentioned,§ 
of the mescal buttons obtained by Mr. Mooney among 
the Kiowa Indians. These observers administered the 
drug, in what I should consider extremely large doses 
(in one case as many as seven buttons), to several 
subjects whose symptoms were noted and their color 
visions briefly described. These investigators made 
no observations on themselves. In the following year, 
however, Dr. Weir Mitchell, attracted by their ac- 
count of the effect of the drug, obtained some of the 
extract from them and made an experiment on himself, 
taking a large dose. Dr. Weir Mitchell describes him- 
self as a good subject for visions and his vivid and 
elaborate account of his experiences, as read before 
the American Neurological Society,|| furnished the 


We have now to 


*Léon Diguet, Nouvelles archives des missions scientifiques, vol. ix., 
18%), pp. 621-625. 

+ Carl Lumbholtz, Memoirs of the American Museum of Nataral History, 
vol. iii,, Anthropology, ii., 1900. 

Seribner’s Magazine, October, 1894. 

§ Therapeutic Gazette. September 16. 1895. 

| Reprinted in the British Medical Journal, December 5, 1896. 
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first really full and instructive description of the arti- 
ficial paradise of mescal. In the early part of the 
next year, having been greatly interested by Dr. Weir 
Mitchell's experience, and thinking that this drug 
might help to throw light on various matters which 
I was trying to account for, I succeeded in obtaining a 
supply of mescal buttons in England and experimented 
on myself. As these observations, the first made out- 
side America on the psychic effects of mescal, covere:| 
ithe same ground as Dr. Weir Mitchell's, while at the 
same time revealing new classes of phenomena which 
had not been noted by previous observers, it may be 
worth while to record them in full, as fairly typical of 
those vision-producing properties which procured for 
this plant its divine honors.* 

The experiment took place on Good Friday, 1897, 
when I was entirely alone in quiet chambers in the 
Temple, the most peaceful spot in central London. | 
made a double infusion or decoction of three mescal 
buttons (a single infusion is inert) and drank this, 
in three doses, at intervals of an hour, beginning at 
2.30 P. M., two hours after a light lunch. I had not 
touched alcohol or smoked during the day. The fol 
lowing notes are reproduced, with trifling omissions 
exactly as written, during the course of the experi 
ment. 

“The most noteworthy, almost immediate, result ot 
the first dose was that a headache which for some 
hours had shown a tendency to aggravation was some- 
what relieved. At 3 began to feel drowsy. At 3.30 
took another third of the infusion. My headache was 
speedily still further lightened, and I now felt a cer- 


tain consciousness of energy and intellectual power. 
‘No color or other visual phenomena appeared, how: 


ever, even when eyes were closed for several minutes, 
No obvious increase of knee-jerk, though I seemed to 
be conscious of a certain heightening of muscular 
irritability as when one has been without sleep for an 
unusual time. Some gastric discomfort now made 
itself felt, but was relieved (at 4 o'clock) by eating a 
few biscuits. At this time, for the first time, there 
was a distinct lowering of pulse by some 6 or 8 beats. 
At 430 took the remaining portion of the infusion. 
At this period, except for a very slight frontal head- 
ache and a faint sensation of nausea, no abnormal 
phenomena had yet appeared, and I was feeling on the 
whole better than before I began the experiment. At 
5 I felt slightly faint, so that it was difficult to con- 
centrate my attention while reading, and I lay down 
on a couch; the pulse was still lower (48), but no 
visual phenomena could be detected. At 5.45 while 
lying down reading I noticed (what Dr. Weir Mitchell 
noticed) that a pale violet shadow floated over the 
page around the point on which my eyes were fixed. 
Seme little time earlier I had noticed that objects not 
in the direct line of vision, such as my hand holding 
the book, frequently tended to become obtrusive, and 
as it were, heightened in color, monstrous and en- 
larged. At 6 the prevailing feeling was one of slight 
faintness with some muscular unsteadiness; there was 
no marked discomfort (except slight nausea); the 
headache had almost gone. No further visual phe- 
nomena except that it seemed that on closing the eyes 
after-images were marked and persistent. It may 
also be said that for some time previously, although 
no color visions came, the play of light and shade al- 
ways seemed with closed eyes more marked than usual, 
and suggested pictures which were not really seen. 

“6.15. I should take more buttons in solid form, 
but refrain from doing so in consequence of the faint- 
ness which makes me disinclined to do more than 
make these notes. Also the thought of taking more 
of the drug and the sight of the glass produces a feel- 
ing of nausea. The blue-black color of the ink as I 
write seems unusually brilliant and the shadows on 
my left on the verge of the visual field seem unusually 
violet. 

“6.40. Pulse now, lying down, is about 60. When 
lying with eyes closed I am more conscious than before 
of visions on the curtain of the eyelid; but they are 
vague and confused, the whole of the field seeming 
crowded with them, and even when definite images are 
seen they are not recognizable, but are of the same 
character as the images produced by the kaleidoscope 
—symmetrical groupings of spiked objects. Violet 
shadows are still conspicuous, and now also I see what 
some little time earlier I seemed faintly to see—oc- 
casional distinct green shadows on the outskirts of 
the visual field, while a green-toned newspaper lying 
on the floor, whenever I glanced at it, always seems 
unusually green. 

“7.00. It is now dark, and chancing to glance out at 
the window for a moment and then close my eyes I was 
surprised at the astonishingly bright vision of light 
left in my eyes, a positive after-image. All objects 
seen not in the direct line of vision have a tendency 
to look startlingly large and prominent. : 

“Before 7.30, when lying with closed eyes, the 
visions had become much distincter, but still quite 
indescribable, mostly a vast field of golden jewels 
studded with red and green stones and ever changing 
and full of delight. And moreover all the air round 
me seemed at one moment to be flushed with vague 
perfume—producing with the visions a delicious ef- 
fect. All feelings of discomfort have now quite van- 
ished, except only a slight feeling of faintness show- 
ing itself by tremors in hands, etc. 

“8.00. The chief character of the visions is their 
indescribableness; sometimes, however, they are like 
clusters of jewels—some bright and sparkling, others 
with a dull rich brilliance. Again they resemble a 
vast collection of the glistering, iridescent, fibrous 
wings of gorgeous insects. But the main impression 
is that they are constantly approaching and constantly 
eluding the semblance of known things. The human 
face is the only known form that is sometimes mo- 
mentarily caught, or perhaps merely suggested. 

“8.30. [Written with pencil.] Pulse now much 
higher (72 in sitting position). Muscular incoordina- 


*1 published a somewhat briefer account of this experiment in “ Mescal: 
a New Artificial Paradise,”’ Contemporary Review, January, 1898 This 
paper also contains the interesting results of an experiment on an artist 
riend ; further remarks were published in “ A Note on Mescal Intoxica- 
tion,” Lancet, June 5, 1897. These papers attracted the attention of Dr. 
Walter Dixon, who made many experiments on himself and has published 
o — in an interesting article in the Journal of Physiology, Septem- 
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1 of the arti- 
part of the 
by Dr. Weir 
t this drug 
atters which | 
obtaining a 


ion is so considerable that it is very difficult to use 
h pen, but still easy to write with a pencil. 

“| find that it is easily possible to see the visions 
when lying down in a dark room with open eyes. 
Weir Mitchell could not do this.) Sometimes the 
seems to be of a vast hollow vessel into the 


x i sion 

lished interior of which one gazes while the hue 

cal, covered apidly changes on its mother-of-pearl surface. The 

vhile at the pjects seen are very often extremely definite; the 
emarkable point is that they are always novel. There 


mena which 
it may be 
y typical of 
rocured for | 


has been all along apparent hyperesthesia to all sen- 
ory impressions. 

“9.10. IL had to break off as I cannot write for long 
it atime. The visions continue as brilliantly as ever: 
| think I see them better in a room lighted by fire than 


‘iday, 7 
¥, 1897, a dark room. I have seen thick glorious fields of 


bers 
«wels which spring into forms like flowers beneath 
ree mesca| 9°" View and then seem to turn into gorgeous butter- 
irank this |!) ike forms. When I speak my voice seems strange 
ginning at 7'o me and certainly sounds hoarse. 
I had not ‘As I write (by electric light) vague thin color 
The fol ashes seem to lie on the paper, especially a golden 
omissions. 4° llow, and even the pencil seems to make somewhat 
he experi \den-tinged marks. My hands seen in_ indirect 
sion seem strange, bronzed, scaled, flushed with red. 
result of xcept for slight nausea I am feeling well, my head 
for some rectly well, though when watching the visions I 
was some. hee noticed slight right frontal pain. The chief in- 
At 3.30 mvenience is decidedly the motor incoordination. It 
Sache Sen volves inability to fix attention long; but otherwise 
felt a a. iellect is perfectly clear. 
al power ‘9.40. (Written with pen.] I am now going to 
red can d. Visions continue; I feel well, except for slight 
| minutes 1usea when I move and the motor weakness. [What 
seemed to ‘ollows was written on the next morning.] Before 
muscular : ing to bed I drank some hot water with a little wine 
ep for an it, but took nothing to eat. On undressing I was 
Ww made ruck by the red, scaly, bronzed or pigmented appear- 
eating a | °° of my feet, hands and limbs when I was not di- 
me ho tly looking at them. After going to bed the nausea 
; 8 bente j tirely disappeared, not to reappear, and except for 
infusion. § thoracic oppression and occasional sighing there was 
° n« discomfort. But there was not the slightest drows- 


tal head- | 


:bnormal I think, however that the visions might easily 


blended into dream visions but that I was kept 


38. 


e 


any = { a vake by a certain consciousness of faintness and by 
wlitory hyperesthesia. I was keenly receptive—as 
iw down » | had been all along—to counds and whenever I seemed 
‘ton ne about to fall asleep I was startled either by the exag- 
5 while ) serated reverberation in my head of some distant 
Mitchell ' street sound or else by the mental image (not hallu- 
wer the ff cination) of a loud sound. At a later stage there was 
re fixed some ringing in the ear. There were also some slight 
sabe met i twitchings of the larger muscles of the limbs. Before 
holding 4 soing to bed I had ascertained that there was mafked 
ve, and j Xaggeration of the knee-jerk, and the pupils were 
and a os I felt hot; the skin was dry, the kidneys 
active. 
Bc ; “Meanwhile the visions continued with but little 
“ the | liminutic 1 of brilliancy, and the same perpetual nov- 
_ h ‘ elty. Some new kind of effect was perpetually ap- 
“dl al pearing in the field of vision; sometimes there was 
Fate § swift movement, sometimes dull somber richness of 
non color, sometimes glitter and sparkle, once a startling 
rush of flashes that seemed to approach me. Usually 
ade al- there was a combination of rich dark color with 
usual, jewel-like spots of brilliant color. Every con- 
seen. ceivable color and tint seemed to appear at one 
form, time or another (Weir Mitchell never saw blue). 
yond Sometimes the different varieties of one color, as of 
an red, would spring up in turn—scarlet, crimson, pink, 
more / ete. But, in spite of the immense profusion of objects, 
a feel- ' there was always a certain parsimony and esthetic 
Cas | | value in the colors presented. They were always as- 
we on sociated with form, and seldom appeared in large 
Sually masses of color; if they did the color was of very deli- 
° cate tone. I was struck not only by the brilliancy, 
hee letieacy and variety of the colors, but by the great 
€ variety and loveliness of texture which they presented 
4 are fibrous, waxen, polished, dull, glowing, veined, semi- 
ung iransparent, etc. The glowing (jewel-like) and the 
*S are fibrous (insect-wing) textures were perhaps the most 
same prevalent. Although the effects were novel, they often 
Scope vaguely recalled known objects—exquisite porcelain, 
Violet elaborate sweetmeats, Maori architecture, Moorish 
what windews. But in all these cases the objects grew and 
—OC- changed beneath my gaze without any reference to the 
is of characteristics of those real things of which they 
lying vaguely reminded me. I tried to influence their 
eems ourse, but with very little success. It seemed that 
colors could to some extent be called forth, but I could 
ut at > not evoke the simplest image by an act of will. 
was “On the whole, if I described the visions in one 
ight word, I should say that they were living arabesques. 
jects There was generally a certain incomplete tendency to 
>ncy symmetry, the effect being somewhat as if the under- 
lving mechanism consisted of a large number of pol- 
the ished facets acting as mirrors. It constantly happened 
ulte that the same image was repeated over a large part 
vels of the field, though this holds good mainly of the 
ing forms, for in the colors there would still remain all 
und sorts of delicious varieties. Thus at a moment when 
sue uniformly jeweled flowers seemed to be springing up 
ef- and extending all over the field of vision, the flowers 
an- still showed every variety of delicate tone and tint. 
Ow- “Unlike Weir Mitchell, who could not see the visions 
: with open eyes even in the darkest room, I could see 
eir them in the dark with almost equal facility when my 
ike eyes were open, though they were not of equal bril- 
ers liancy. After observing them in the dark for some 
a hours, I became a little tired of them and turned on 
Us the gas. I then found that I was able to study a new 
on ispect of these visual phenomena. The gas jet (a 
tly common flickering burner) seemed to burn with great 
an brilliance, sending out waves of light which expanded 
10- and contracted enormously. I was even more im- 
pressed by the shadows which were in all directions 
ch heightened by flushes of red, green and especially 
la- violet. The whole place became vivid and beautiful 
_ and the tone and texture of the whitewashed but not 
al: very whi ‘ vas immensely improved. .The 
- difference x! we room as I saw it then and the 
me appearan: presents was the difference one 
yr, may often ole. ‘ween the picture of a room and 
actual ro hadows I saw were the shadows 
that the and that are not visible in the 


rdinary conditions of casual in- 


actual ol 
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spection. At the same time shadows chased each 
other across the walls, never becoming actual visions. 

“I wished to ascertain how the subdued and steady 
electric light could influence the phenomena, and 
passed into the next room. Here the rich shadows 
which were evidently largely due to the stimulus of 
the flickering light were not obtrusive. But I ob- 
served that whatever I gazed at seemed to show a ten- 
dency to wave or pulsate. If I looked at the matting 
on the floor it showed a singular richness of texture, 
thick and felted, with a tendency to rise in little 
waves. These effects were apparently due to the play 
of heightened shadows on the outskirts of the visual 
field. In the same way a closed door seemed to be 
ajar, from the heightening of the shadows in the in- 
terspaces. 

“I returned to bed still experiencing the same phe- 
nomena, though in a less degree, and now for the first 
time there was a tendency for human figures to ap- 
pear, fantastic and Chinese in character. There were 
vague hallucinations of smell, sometimes distinct re- 
currence of the freshly prepared mescal infusion; 
these olfactory impressions were pleasurable, I think 
because they involved deep inspirations, and thus re- 
lieved the respiratory oppression. 

“At 3.30 A. M. I felt that the phenomena were dimin- 
ishing and was able to settle down to sleep. When I 
awoke two hours later, after a peaceful and dreamless 
sleep, there was a slight headache and the visions 
were still present with closed eyes, though they were 
now in somber colors, brown and black. I slept again 
for an hour or so and rose at the usual time feeling 
by no means tired, and with an excellent appetite; ex- 
cept for a slight headache, which passed off in the 
course of the morning, I felt none the worse but rather 
the better for my experiment. The only after-effect 
was a slightly hyperesthetic vision for colored objects 
(as at the beginning of the experiment), lasting for 
a day or so, and more especially noticeable as regards 
blue, so that a familiar yotice-board in the Strand 
with dark-blue background was much more con- 
spicuous and intensely blue than usual.” 

(To be continued.) 


VOLCANOES.* 

Eons ago the earth on which we live was a huge 
mass of “fire mist.”” Astronomers tell us that to-day 
in the heavens we can see vast nebula, suggesting 
what the earth was once. Gradually the surface of the 
“fire mist’ cooled and hardened, but the interior is 
still intensely hot. Whether it is solid, liquid, or 
viscous we do not know. This heat, raging miles 
below the surface, at times escapes through the hard 
crusts by vents or volcanoes. 

There are from 300 to 360 volcanoes on the globe. 
This estimate includes merely live volcanoes and vol- 
canoes which within recent times have been in action. 
If we should count the, many mountains scattered 
over the earth which show to-day signs of volcani¢ 
action in more remote past the estimate would have 
to be increased by many hundreds. 

Volcanoes would seem to be arranged with more or 
less symmetry in belts circling the great oceans. A 
ring of fire surrounds the Pacific. Starting at the 
South Shetland Islands, several hundred miles south 
of Cape Horn, a belt of volcanoes extends up the west 
coast of South America, Central America, and North 
America: from Alaska it crosses the Pacific along the 
Aleutian Islands to Kamchatka; thence it follows the 
east edge of the Pacific through the Kurile Islands, 


Japan, Formosa, the Philippines, the Moluccas, 
the Solomon Islands, the North Hebrides, New 
Zealand, and finally ends in Mounts Terror and 


Erebus, on the Antarctic Continent. The volcanoes 
forming this great belt are in places ranged in chains, 
as along the west coast of Central America and in the 
Aleutian Islands; elsewhere they are separated by 
long distances, but nevertheless they would seem to 
have some connection with each other. Sometimes the 
line of voleanoes surrounding the Pacific is very nar- 
row, as in Central America, and then again it broadens 
hundreds of miles, as in the western United States, 
where extinct volcanoes on the east edge of the belt 
are hundreds of miles from the ocean and distant 
from each other. 

Within this great Pacific circle of volcanoes, twenty- 
five thousand miles in length, are many volcanic isl- 
ands: the Ladrones, the Hawaiian Islands, with the 
famous Mauna Loa; the Galapagos, the Samoan Isl- 
ands, as well as the Tonga and Fiji Archipelagoes, and 
many smaller groups. The coral islands may be also 
classed as volcanic, as they rest in great part on vol- 
canic foundations. 

Eastward from the circle around the Pacific, a branch 
belt extends through Sumatra and Java. On the 
broken isthmus which ages ago joined Asia and Aus: 
tralia are over one hundred volcanoes, many of which 
are constantly belching forth mud, lava, or ashes 
This is the great focus of volcanic action of the earth. 

Round nearly three sides of the Atlantic basin vol- 
canic districts are scattered with some apparent sym 
metry. In the far north Hekla and nearly one score 
others separate the Atlantic from the Arctic Ocean. 
Stretching from Iceland, fronf north to south an ir- 
regular submerged ridge bears.the voleanic mountains 
of the Azores, the Cape Verd@ Islands, Ascension, St. 
Helena, and Tristan da Cunha. On the west edge 
of the Atlantic are the volcanoes of the. West Indies; 
but north or south of the Antilles there is not a single 
voleano on the east coast of America. The volcanic 
belt of the Mediterranean shore is prolonged to the 
mountains of Armenia and western Arabia. There are 
said to be some volcanoes in Thibet and Manchuria, but 
the explorer has not yet located them. 

Elisée Reclus has drawn attention to the fact that 
the great centers of volcanic action in the western and 
eastern hemispheres are at exactly opposite ends of the 
globe—are at antipodes to each other—and that these 
centers ofyactivity are near the poles of flattening. 
They also flank, one on the west and one on the east, 
the immense circle around the Pacific. 

Volcanoes may be roughly described as of two types 
—the expulsive and the explosive. Of the first, Hekla, 
in Iceland, Stromboli, and Mauna Loa in the Hawaiian 
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Islands, are good examples. They pour forth masses 
of lava which flows like molasses. Of the second type 
are Vesuvius, Mont Pelée, the volcanoes of the West 
Indies, and those of the Andes and Mexico; these 
eject the material andesite, and are more explosive 
than those ejecting the ropy lavas. 


CAUSES OF VOLCANIC ACTION, 

Theories abound as to the cause of volcanic action, 
but of actual causes we know little. Science has no 
X-rays to pierce into the bowels of the earth. 

Lafcadio Hearn, in one of his interesting sketches 
of the French West Indies, published some years ago, 
tells the story of perhaps the only man who ever 
descended into the earth while it quaked. It seems 
that during a certain convulsion that shook and rent 
a certain island of the West Indies one man was thrown 
far down a fissure. He was unharmed, but his posi- 
tion, as he tumbled far down in the fissure, was not 
such as to inspire hope or a scientific study of what 
had happened or was happening. After some time 
passed there in the bowels of the earth, another con- 
vulsion shook and rent the ground. It tossed him 
up and up and out of the fissure and landed him un- 
harmed on solid and firm ground; but when asked how 
it had all happened, the process of all this tossing, he 
could not explain. Science had lost its one chance of 
learning by_ personal observation what is happening 
beneath us. 

Perhaps the most probable explanation of explosive 
eruptions of volcanoes is as follows: 

The rocks deep beneath the surface are kept moist 
by the water that slowly seeps through. Probably the 
rocks contain from 3 to 20 per cent of water. The 
heat of the molten mass beneath the rocks gradually 
generates steam, and as time goes on more and more 
steam is generated. The pressure of this steam is 
constantly increasing until a time comes when the 
weight above cannot hold in the expanding force of 
the steam. Like a boiler, the whole mass explodes 
with terrific fury. An earthquake may open a fissure 
which, by letting down water rapidly, will hasten the 
explosion; but it is doubtful if an earthquake can do 
more than this. Water entering by a fissure could 
hardly invade the vast area upheaved by an explosive: 
eruption. ‘ 

The Guatemalan earthquake of April probably timed 
the explosion of Mont Pelée and La Soufriére. It was 
the last straw; it brought the last ounce of pressure— 
one ounce more than the boiler could bear. The local 
earthquakes in Martinique and St. Vincent were the 
ruptures and tremors caused by the fettered steam. 

Two other factors may assist this process: The 
shrinking of the earth, which allows the molten mass 
to rise through fissures and generate steam more rap- 
idly, and the change of load at the surface, caused by 
deposition or degradation, which thus disturbs the 
law of equilibrium. 

Of eruptions in general Prof. Russell says: 

“The cause of the rise of the molten rock in a vol- 
cano is still a matter of discussion. Certain geologists 
contend that steam is the sole motive power, while 
others consider that the lava is forced to the surface 
owing to pressure on the reservoir from which it 
comes. The view perhaps most favorably entertained 
at present in reference to the general nature of vol- 
canic eruptions is that the rigid outer portion of the 
earth becomes fractured, owing principally to move- 
ments resulting from the shrinking of the cooling 
inner mass, and that the intensely hot material 
reached by the fissures, previously solid owing to 
pressure, becomes liquid when pressure is reli®@ved, 
and is forced to the surface. As the molten material 
rises, it invades the water-charged rocks near the sur- 
face and acquires steam or the gases resulting from 
the decomposition of water, and a new force is added, 
which produces the most conspicuous and at times the 
most terrible phenomena accompanying eruptions. 

“The recent voleanic outbreaks on Martinique and 
St. Vincent were eruptions of the explosive type. The 
voleanoes have been dormant for years, and the lava 
in the summit portion of their conduits was cold and 
hard. Movements in the earth’s crust caused a fresh 
ascent of lava from deep below the surface, the molten 
material came in contact with water in the rocks it in- 
vaded, and steam explosions resulted. 

“These explosions were similar to what would hap- 
pen if water should be poured on a mass of molten 
slag such as comes from an iron furnace.” 


SOME ERUPTIONS OF THE PAST. 
Prof. William M. Davis and Mr. William H. Snyder, 
in their excellent “Physical Geography” (Ginn & Co.). 


give a number of interesting instances of volcanic 
eruptions. I quote the following: 

“Monte Nuovo (New Mountain) is a small volcano 
that was formed on the north side of the Gulf of 


Naples, in Italy, in 1538. Earthquakes occurred there- 
abouts for two years before the eruption, when in a 
week's time a cone was built up 440 feet high, half a 
mile in diameter at the base, and with a crater over 
400 feet deep. Masses of lava ‘as large as an om’ were 
shot into the air by the bursting of great bubbles of 
gas or steam that ascended through the lava in the 
vent. Finer ashes fell over the country for several 
miles around. The people of the neighboring villages 
fled in terror from their homes. 

“A great eruption took place in Mexico in 1750 
when the voleano Jorullo (pronounced Ho-rul-yo) was 
built on the central plateau, burying fertile fields of 
sugar cane and indigo. The outburst was preceded 
by earthquakes; the eruption continued half a year 
building six cones and pouring out extensive lava 
flows. The highest cone, Jorullo, rose 700 feet above 
the plateau. The flows retained a perceptible heat 
for over 20 years. 

“Many examples might be given of marine erup- 
tions. In 1867 a shoal was discovered among the 
Tonga Islands of the Pacific (latitude 20 deg. 20 min. 
south, longitude 175 deg. 20 min. west), the surround- 
ing sea floor being 1,000 fathoms deep. In 1877 smoke 
was seen ascending from the sea surface over the 
shoals. In October, 1885, an island had been formed 
two miles long and 200 feet high. At this time a ter- 
rific eruption was in progress, enormous clouds of 
constantly changing form rising over the island. The 
shocks of the explosion were felt on neighboring 
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islands, and the sound was heard 200 miles away. As 
the island consisted chiefly of ashes, it has since then 
been rapidly consumed by the waves, and will soon 
disappear unless new eruptions occur. 

“In northern California there is a cinder cone of 
remarkably perfect form and certainly of recent date, 
although there is no record of its eruption. The cone, 
built of loose ashes, is 2,000 feet in diameter at its 
base, and rises 640 feet to a circular rim inclosing a 
crater 240 feet deep. It is perfectly barren. Although 
of moderate height, its ascent is difficult, as the ashes 
slide under a man’s weight. A stream of lava emerges 
near the base of the cone, and, flowing westward into 
a neighboring valley, forms a large field a mile wide 
and nearly three miles long. The surface of the field 
is so covered with great clinkery blocks of lava as to 
be almost impassable. It is still unweathered and 
barren. The edge of the field-is a steep clinkery slope 
100 feet high. It obstructs a stream from the south, 
which forms Snag Lake, so called from the dead trees 
still standing in it. The lake outlet runs north along 
the west edge of the lava. On all sides the surface of 
the country is covered with a layer of volcanic ashes 
and dust, six or more feet deep near the cone, thinner 
and finer farther away, yet recognizable at a distance 
of eight miles. From the size of trees growing on the 
ashes, it is estimated that the cinder cone was built 
about 200 years ago. The lava flow is younger, but 
none of the Indians or early settlers thereabouts (1845) 
observed its eruption.” G. H. G. 


ADAM'S PEAK IN CEYLON. 


Tue followers of Buddha in India, Burma Siam and 
Ceylon venerate Adam's Peak as their sacred mount; 
for, on the summit, which rises abruptly like a needle 
of rock from the mountains of middle Ceylon, there 
is to be seen, according to their belief, the imprint of 
a foot of the Buddha. Singularly, the Mohammedans 
consider this natural depression as a footmark of our 
common ancestor, Adam. So that Mohammedans as 
well as Buddhists come every year in crowds from the 
most distant parts of the country to testify their rev- 
erence for this holy relic; like the Japanese in their 
regard for their sacred mount Fujiyama, and the 
Chinese in a similar esteem for their Taishan in the 
heart of Shantung 

As, in the course of years, I have ascended these two 
mountains and published descriptions and photo- 
graphic views, I undertook at the beginning of this 
year the same task with respect to Adam's Peak, less 
on account of the sacred footprint than because of the 
remarkable natural spectacle, which has made this 
mount famous to Europeans; at sunrise Adam's Peak 
throws a sharply defined shadow, as deep as it is 
regular. This fact has been mentioned by various 
travelers, and it is even reported that the shadow has 
been seen from ships at sea, approaching the harbor 
of Colombo. But this is denied by the captains of 
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the vessels plying regularly between Ceylon and the 
harbors of southern India. To some who have been 
sailing in these waters for many years, the precipitous 
top of the mount, which appears as sharp as a needle, 
affords a sign for steering their ships, but they have 
never observed the celebrated shadow from shipboard. 
I searched in vain in stores where Indian and Ceylon 
photographs are kept for views of the summit with 
the footprint and the temples built there, and decided 
to take the views myself. 

Whoever gazes from below at the lofty peak, rising 
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which is situated in a valley at the foot of Adam’s 
Peak. From here | started at midnight, accompanied 
by two guides and lantern bearers, and reached the 
peak three hours later by gradual ascent. The climb. 
ing of the bare steep granite rock, which has a height 
of 2,260 meters, is less dangerous than fatiguing. In 
the upper part, in order to overcome the worst ob- 
stacles, series of steps have been cut in the naked 
rock, and iron chains are strung along similar to those 
on the Matterhorn. 

At 6 o’clock in the morning we reached the summit. 


ADAM'S FOOTPRINT ON ADAM’S PEAK. 


For comparison of the size a lady's shoe is sketched on, 


abruptly like an Indian Matterhorn from the towering 
masses of Ceylon, considers the ascent much more 
difficult than it really is. Not only do numerous pil- 
grims climb to the summit, but Europeans make the 
ascent every year; some of these, however, would 
hardly care to repeat it. 

By dauntless enterprise a railway has been built in 
the mountains of Ceylon, and from Hatton, one of its 
stations, a convenient footpath leads, a distance of 
about 20 kilometers, to the inn on the Maskeliya, 


The plateau, which may have a circumference of one 
hundred steps, is inclosed by a wall breast high. In- 
side are a few low huts for the priests of Buddha and 
the pilgrims. From the center of the plateau rises the 
granite rock 20 meters higher still, and on its very 
apex stands a small temple, open on all sides, in which ~ 
the celebrated footprint is to be seen. This is here © 
represented for the first time. (See illustration.) It — 
requires a great deal of imagination to view this de- 

pression in the rock as the print of a human foot. The 


SHADOW OF ADAM'S PEAK AT SUNRISE. THE BIBLE MOUNTAIN IN FHE BACKGROUND. 
Adam’s Peak in Ceylon, From photograph by E. von Hease-Wartegg. 
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SECTION OF THE ASCENT TO ADAM'S PEAK. 


individual must have been of gigantic stature, for the 
length of the footprint, according to my measurement, 
amounts to 1.40 meters, and the width 65 centimeters. 
On the south side stands a small altar, on which the 
priests and pilgrims at sunrise deposit delicate white 
frangipani blossoms and grains of rice; afterward 
kneeling with clasped hands and offering their prayers. 

At 18 minutes past 6 o'clock a priest called my at- 
tention to the splendid disk of the sun, which ap- 
peared in the east in a saddle of the highest mountain 
of Ceylon, the Pedrotallagalla. Opposite, on the west 
side, was seen the peculiar sharply defined shadow of 
Adam’s Peak in magnificent grandeur. Like a dark 
pyramid of mist, it stood out from the gray back- 
ground, which gradually became brighter. The higher 
the sun rose the lower the shadow sank, until finally 
it lay deep on the* mountains at our feet. In two 
hours and a half after sunrise it faded away. This 
phenomenon is so peculiar and majestic that it keeps 
one from paying full attention to the splendid view 
presented from this lofty peak in every direction over 
this tropical island, so extraordinarily blessed. It 
was strange that half an hour after sunrise there 
appeared by the side of the principal shadow of the 
mount two others, paler, starting from the top and 
lower down diverging in direction; these shadows dis- 
appeared gradually. 

The descent under the scorching rays of the tropica! 
sun proved very troublesome; here and there we passed 
over smocth granite walls, steep places of 65 deg. 
Yet the rare spectacle of natural beauty was so grand 
and unique that I can well recommend the ascent of 
Adam’s Peak to every tourist. There is more occa- 
sion to visit this peak than the sacred mountain of the 
Japanese, the Fujiyama—For our illustrations and 
the accompanying description we are indebted to Illus- 
trirte Zeitung. 


THE CRETAN EXCAVATIONS. 


“On February 14 last,” says Arthur J. Evans in 
The London Times, writing from Candia, “I was able, 
thanks to the generous assistance given through the 
Cretan Excavation Fund, to resume the work of exca- 
vation in the prehistoric Palace of Knossos. 

“Those who have followed the former course of 
the excavations may remember that their result had 
been to uncover an eastern wing, which seems to have 
been mainly reserved for state and religious functions, 
business and storage, a great central court, and beyond 
it to the east a part of what seemed to be the royal 
residential quarter. At the close of last season’s work 
a staircase had come to light here leading down by a 
triple flight to a hall with double tiers of colonnades, 


and beyond it a larger columnar hall or Megaron. 
On the upper level north of these ran a cor- 
ridor, beneath which another corresponding pass- 


age of lofty dimensions has now been cleared out, 
originally lit by a large window opening on the light 
well of the larger hall. The clearance of this was 


marke | sovery of a very extensive deposit 
of inser | cla iblets—the largest, indeed, yet dis- 
covere | idine about one hundred perfect docu- 
ments fea’ ‘ith palace accounts. The decimal 
system vere | +h in evidence, and a large propor- 
tion o e te deal with percentages. With these 
were 9 clay impressions of what must cer- 


tainly bave ber royal signet ring, exhibiting a god- 


dess and her attendants, of which a counterfeit matrix 
was found last year in another part of the building— 
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a proof that fraudulent procedure was not unknown 
even in the household of Minos. 

“A very interesting feature of the newly discovered 
hall, which will be specially appreciated by Homeric 
students, is a private stzircase opening to its north 
wall and leading up by a double flight to upper rooms. 
On the west side of the hall opens a passage leading to 
what must have been the most secluded part of this 
residential quarter of the palace. Here again remains 
of the upper floor levels are well preserved, and a stone 
bench is still in its place against the wall of one of 
the upper rooms. The innermost of this group of 
chambers have as yet been incompletely excavated, but 
the work here has already been productive of some 
important results. At one point are remains of what 
appears to have been a wooden staircase, the upper 
part of which was found literally choked with broken 
seal impressions, from what must certainly have been 
a secretary’s office on the upper floor. One of these im- 
pressions, though only a fragment, is of great interest 
as bearing part of the impress of a late Babylonian 
cylinder, thus supplying direct proof of correspond- 
ence with the East. A very remarkable feature of this 
quarter of the palace is the elaborate drainage system. 
The well paved floors are underlaid by quite a network 
of stone channels, in places crossing each other at 
different levels, and roomy enough to allow a man to 
crawl along them. A succession of stone shafts leads 
down to these from the upper story, in one case ap- 
parently connected with a latrine, of which a curious 
and in some respects very modern example also oc- 
curs on the ground floor. In another part of the pal- 
ace sections of a terra cotta drain pipe have been 
found of a most advanced form, provided with stop 
ridges. 

“On the eastern slope of the hill the limits of the 
palace have extended themselves beyond all anticipa- 
tion. A good deal of denudation has here taken 
place, but among the finds are remains of a large archi- 
tectural fresco with realistic imitation of veined mar- 
ble, and stone jars more capacious than any yet brought 
to light. A stone spout jutting out from a neighbor- 
ing wall and connected by a conduit with an oil 
press above explained at once their contents and means 
of filling. Further down, and here forming the outer 
eastern boundary of the palace, are massive lines of 
supporting walls; at one place five are within another 
at intervals of only a foot or so, and a bastion with 
ascending flights of steps flanked by curious water run- 
nels. 


“The remains already brought to light cover an 
area of about five acres, and their exploration may 
be said to have opened to the eyes of history a new 


world, already ancient when Homer sang, but present- 
ing a civilization in some respects strangely modern. 
It would seem, indeed, as if the brilliant and unex- 
pected character of the finds was likely to maintain 
itself to the last. The exploration, now proceeding, of 


the basement spaces within the upper Eastern Terrace 
has brought to light, below the level of the later palace, 
With- 


walls belonging to a still earlier royal dwelling. 
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in these were fine painted vases of the older class, 
the decorative designs and elegant contour of which 
sufficiently attest the high artistic development at- 
tained here in this still more. archaic period. In this 
early stratum was also found a miniature vase of gold 
and porcelain, the thimblelike receptacle of which may 
have contained some perfume as precious as attar of 
roses. 

“Here, too, as if to illustrate the continuity of the 
local cult, were remains of a miniature pillar shrine 
of painted terra cotta with doves perched on its roof. 
But one of the later palace basements, at a slightly 
higher level than this, contained an architectural 
record of still more universal interest. This is the 
remains of a mosaic, consisting of certain small porce- 
lain plaques, which in its original form seems to have 
represented scenes disposed in various zones recalling 
the subjects of Achilles’ shield—the walls and houses 
of a city, a river, a vine and other trees, warriors with 
bows, spears and throwing sticks, besiegers and de- 
fenders, and various animals. But the most surpris- 
ing part of all are the houses of which the city is 
composed. Fragmentary as are their remains, it has 
been possible to reconstitute about a couple of score 
of these. The varying character of the structure— 
stone, timber and plastered rubble—is accurately re- 
produced, and the walls, towers and gateways, a whole 
street of a Minoan city rises before us much as it 
originally stood. But what is even more surprising 
than the fact that the elevations of these prehistoric 
structures should be thus recovered for us intact from 
the gulf of time is the altogether modern character 
of some of their features. Here are three-storied 
houses (some of the semi-detached class showing two 
contiguous doorways), with windows of four panes, or 
double windows of three panes each, which seem to 
show that the inmates of the houses had actually some 
substitute for glass.” 


THE GERMAN ARCH-®OLOGICAL EXPEDITION 
AT BABYLON—SOME REMARKABLE 
DISCOVERIES. 


Tue German expedition that was organized for exca- 
vating and exploring the ancient city of Babylon and 
other ruined and buried cities in Mesopotamia has 
succeeded in making some valuable discoveries of 
great archeological interest. The expedition is under 
the superintendence of Dr. Koldwey, supported by sev- 
eral well-known German archeologists, including Dr. 
Weissbach and Mr. André. 

The expedition has installed its headquarters at 
Babylon, so that the investigations may be carried out 
expeditiously and with facility, the members of the 
party drawing their food supplies and other require- 


ments from Bagdad, which is only 60 miles distant, 
as the exigencies demand 
The country surrounding Babylon is for the most 


part a dreary sand-swept desert, almost utterly devoid 
of vegetation. Beneath the wastes of sand, however. 
are buried monuments of inestimable value and inter- 
est to the assyriologist. and the excavations of the 
German expedition will supply much interesting infor- 


mation regarding the Assyrians, both anterior and 
after the fall of the country into the hands of the 
Persians. One of the most imposing features of the 


country, forming a prominent landmark, are the ruins 
of the tower of Babel, measuring approximately 100 
feet square and towering into the air for a height of 
150 feet. 

That Mesopotamia was once a fertile, flourishing 
country is testified by the numerous courses of canals 
that have been unearthed, for irrigating the country 
and providing intercommunication with the Euphrates. 
which was the great water highway in the time Baby- 
lon was at the zenith of its glory and prosperity. 

One of the greatest works upon which the German 
expedition is busily employed is the transcription 
from the Assyrian of the innumerable cuneiform in- 
scriptions upon the bricks, pottery and tiles excavated 
from Nebuchadnezzar’s palace. Curiously enough. 
next September celebrates the centenary of cuneiform 
knowledge, for it was just a hundred years ago that 
the first of these characters were comprehended «nd 
translated. 

Dr. Koldwey has been engaged for some three years 
upon this task. The work of excavating is carried out 


by Arab laborers, of whom there are about 200 at 
work; and the bricks and pottery as they are un- 
earthed are conveyed in baskets, upon a miniature 


railway that has been specially built for the purpose, 
to the building occupied by the leader of the expedi- 
tion, and his assistants, and the hieroglyphics are 
there carefully deciphered and recorded. To a great 
extent the Arabs and various tribes of the desert. 
however, have made severe depredations upon the 
ruins to obtain the bricks for the erection of their 
own domiciles, etc., since it is impossible to manu- 
facture bricks equal to the standard of those employed 
by the ancient Assyrians for their buildings. 

When the French Assyrian expedition surveyed 
Babylon fifty years ago, they pronounced the city, as 
the result of their investigations, to be approximately 
fifteen miles square. But these dimensions have been 
proved by Dr. oldwey’s researches to be entirely 
fallacious. Ind Babylon appears to have been a 
very small, compact city. 

The results of the excavations have proved one very 
strange characteristic of the ancient Assyrians in con- 
nection with the erection of their domiciles. The 
country of Mesopotamia is, on the whole, rather flat 
and uninteresting, and the configurations of the 
ground being so slight, did not permit of the houses 
being built upon overlooking eminences. These de- 
ficiencies in natural points of vantage, therefore, had 
to be compensated by building extensive and high 
substructures, or foundations, in order to raise the 
buildings to the requisite height. Great competition 
was evidently made between the various wealthy in- 
habitants of Babylon, in order to enable one resident 
to look down upon the dwelling of another. At the 
present day, the same practice is adopted in Bagdad 
and other neighboring towns. where the residences of 
the wealthy are to be seen towering above the others. 

So far Dr. Koldwey has succeeded in laying bare 
about three-quarters of the former magnificent palace 
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of Nebuchadnezzar, the Assyrian king. The super- 
structure of the spacious pile has completely disap- 
peared, but the foundations are for the most part still 
existent. The Temple of Melita is also in a fair state 
of preservation, so that a tolerably correct idea of the 
dimensions of its apartments may be obtained. 

The “Kasr,” which has been unearthed, measures 
about 1500 feet in length by 900 feet in width, and 
incloses a temple, three palaces and a canal. The 
buildings were constructed almost entirely of mud 
sun-baked bricks, remarkably well manufactured and 
durable, not being affected by any atmospheric 
agencies, and whitewashed walls. One very noticeable 
feature of the apartments of the palace is their small 
dimensions. The largest of them—the great hall in 
which the mysterious writing on the wall, Mene Mene 
Tekel Upharsin, appeared to Belshazzar during his 
feast—only measures 60 feet in length by 50 feet in 
width. This appears to have been the most important 
room in the southern palace, which from an archi- 
tectural point of view, was apparently the most beau- 
tiful residence. This hall has a frontage to the south, 
and commands an aspect over the greater part of the 
city. At the entrance to the hall is a small court with 
a well, and it appears to have been sheltered by a 
portico. Outside is the outer wall of the palace, which 
drops precipitously into what was formerly a canal or 
ramification of the river Euphrates, the course of 
which, it will be recollected, was diverted by the Per- 
sian invaders of Babylon, to permit the passage of the 
soldiers into the city. At the left of the entrance to 
the hall extends a bitumen-covered pavement, which 
has been discovered almost intact, leading to the point 
where a bridge evidently spanned the river surround- 
ing the city. 

The general plan of the city of Babylon appears, 
from the inyestigations, to have been triangular, and 
Dr. Koldwey estimates that the total length of the 
walls inclosing two sides of the area was approxi- 
mately eight miles, so that Babylon was comparatively 
only a small city. Neither do the excavations testify 
to the fact that ancient Babylon was at all a magnifi- 
cent city, either in architectural adornment or decor- 
ative embellishment. In fact, it appears to have been 
purely conventional, and is far eclipsed to-day by some 
of the magnificent old cities of India and China, 
though without a doubt it was the most imposing city 
in Mesonotamia. 

One of the most important objects of the German 
expedition is to obtain some reliable data regarding 
the system and schemes for irrigation adopted by the 
Babylonians. The country, as the records-already dis- 
covered prove, was never a very fertile one, and was 
almost devoid of vegetation. Nebuchadnezzar, as the 
cuneiform characters show, used various woods in the 
construction of his temples, but they were apparently 
obtained from outside Assyria. At any rate, Nebu- 
chadnezzar was deeply interested in the work of irri- 
gating the country by means of canals, and the dis- 
covered records show that the Babylonian king had 
drawn up an elaborate system of artificial waterways. 
The country is freely intersected with canals of vari- 
ous sizes, but they fell into desuetude centuries and 
centuries ago, and their very existence is almost en- 
tirely obliterated, so that the obtaining of reliable 
information upon this subject has been rendered ex- 
tremely difficult. And the researches have been made 
increasingly arduous by the fact that many of the 
canals unearthed have since proved to date from the 
era when Mahomet lived in the land. 

The expedition is carrying out its exploration with 
commendable thoroughness. Every part of the city is 
being excavated, and the resultant discoveries duly 
recorded. When Babylon itself is completed, the ex- 
plorers will set to work upon the numerous outlying 
towns. The work of excavation by native Arab labor 
costs about 12 cents a day per man, and is considered 
to be a high wage, so that abundant labor is acces- 
sible. Then. if any important discovery is made, the 
finder receives further reward, so that the zeal of the 
men is stimulated, and the risk of robbery is dimin- 
ished. By these efforts the Babylon of thousands of 
years ago is being laid bare; and for the first time 
reliable information regarding the life. arts and crafts 
and characteristics of the ancient extinct Assyrians is 
being compiled, so that the historical and archeolog- 
ical value of the work can be adequately compre- 
hended. 


THE LAWS OF NATURE.* 
By S. P. 


Wer say that nature is unchanging, and so perhaps 
it is, in the eye of some eternal beings, but not in ours, 
for the things that we see from day to day, appear 
permanent only by comparison with the duration of 
our own brief life, and our own little experience.. 

An inhabitant of the land where nature has just 
passed through such an awful convulsion, with a 
loss of life greater for so short a time than history 
has ever recorded, might have said in the morning 
that nature never changes, because it had never 
changed in his own little experience; but he would 
not have said so at that day’s close. Now the ex- 
perience of the entire htiman race is far briefer rela- 
tively to nature’s duration than that of one of these 
islanders who knew the green mountain with its fresh 
lakes only as a place of quiet rest, up to the moment 
when the gates of hell were opened under it. 

Nature, then, really changes, and would apparently 
do so if man were not here; for it is not man’s vary- 
ing thoughts about nature that make her change. 
But there is something quite different which does 
change because of man, and which apparently would 
not change if he were not here. This is what he calls 
the “laws of nature.” The assumption that there are 
such things is due to him, and such “laws” are known 
only through his mind, in which alone nature is 
seen. 

It is perhaps a hard saying to most that there are 
no such things as “laws of nature”; but this is the 
theme on which I have to speak. 

These, then, are the laws of man’s own mind, or the 
effects of his own mind, which he projects outside of 


LANGLEY. 


sors’ Paper read before the Philosophical Society of Washington, May 10, 


1383. Juty 5, 1902. 


himself and imagines to be due to some permanent 
and unalterable cause having an independent existence. 
This is not only because his season for observation is 
but a moment in the passage of nature's eternal year, 
and because with his pathetic sense of his own weak- 
ness he would gladly stay himself on the word of some 
unchanging being. It is because this sense of depen- 
dence is strangely joined with such self-conceit that 
when he listens to what he himself says, he calls it 
the voice of God. From these twin causes, arising 
both from his inability as a creature of time to observe 
nature, which is eternal, and again from his own over- 
weening sense of his own capacity to know her, he 
looks for some immutable being whom he believes to 
have written his own ideas in what he calls “the book 
of nature.” 

I am not questioning the existence of such a being 
as the “Author of Nature’; but asking if such a vol- 
ume as is imputed to him, ever really existed. The 
very phrase, book of nature, is a legacy from moribund 
medieval notions of a lawgiver; and it, with the vi- 
tality of words which carry to us dying ideas, has 
lived on to our own time, when we can no longer be- 
lieve it in our hearts, although it is still upon our 
lips. 

To convince ourselves, we need only pause a mo- 
ment to ask the simple question whether there is any 
authority who has prepared such a clearly written 
book of statutes in which we can really read nature's 
laws. 

The question answers itself. 

I repeat that I am not denying here the existence of 
such a being as the imputed author of these laws, 
but say that, ignorant as we are of what is being done 
by him, we cannot read his thoughts in our momen- 
tary vision of what is forever passing. 

“For my thoughts are not your thoughts, neither are 
your ways my ways, saith the Lord” is a caution which, 
whether believers or not, 
consider; and when we say that these “thoughts” are 
written in “the book of nature,” this cannot mean 
that they are legible there as in a statute book where 
he who runs may read. If nature is to be compared 
to a book at all, it is to a book in the hands of an in- 
fant to whom it conveys little meaning, for such are 
we; or rather it is like a “book of celestial hieroglyphs, 
of which even prophets are happy that they can read 
here a line and there a line.” 

I hope what I am trying to say may not bear the 
appearance of some metaphysical refinement on com- 
mon sense. It is common sense that is intended, and 
the “laws of nature” that seem to me a metaphysical 
phrase. 

To decorate our own guesses at nature’s meaning 
with the name “laws of nature” is a presumption due 
to our own feeble human nature, which we can forgive 
for demanding something more permanent than itself, 
but which also leads us to have such an exalted conceit 
of our own opinions as to hide from ourselves that it 
is these very opinions which we call nature’s laws. 

The history of the past shows that once most phil- 
osophers, even atheists, thus regarded the “Laws of 
Nature,” not as their own interpretations of her, but 
as something external to themselves, as entities par- 
taking the attributes of Deity—entities which they dei- 
fied in print with capital letters—as we sometimes do 
still though these “Laws” now are shorn of “the glories 
of their birth and state’ which they once wore, and 
are not turning out to be “substantial things.” 

But are there not really things (like the fact of 
gravitation, for instance) external to ourselves, which 
would exist whether we were here or not, and which 
are part of the order of nature? Apparently, yes, but 
part of the laws of nature no! 

The phrase even yet exercises a wide influence, 
though it has seemed to me that a significant change 
is taking place in the leaders of common opinion with 
regard to the meaning that the words convey. 

I presume that the greater proportion of us here are 
interested in science. I may indeed assume that we 
all are; and I want to inquire what lesson for us, as 
students of nature, there lies in the fact that we are 
no longer impressed by her “laws” as were the scien- 
tific men of a former generation. 

It is convenient to measure the 
passed over, by the fact that one hundred and fifty 
years ago, one of the acutest of reasoners, David 
Hume, published a still celebrated argument against 
miracles, which within my own recollection was held 
to be so formidable that those who were reluctant to 
believe in his conclusions, were still unable to offer 
a good refutation. The immense number of attempted 
refutations and their contradictory character are per- 
haps the best testimony for this. 

Hume defines a miracle as a violation of the “laws 
of nature,” and his argument, concisely stated. is that 
there must “be a uniform experience against every 
miraculous event, otherwise the event would not merit 
that appellation, and as a uniform experience amounts 
to a proof, there is here a direct and full proof from 
the nature of the fact against the existence of any 
miracle.” 

Now while his argument is logically as conclusive 
as ever, it to-day convinces only those who are anxious 
to accept its conclusion. 

What is the reason for this great change? 

We may ask what the laws of nature really are, and 
pass from what they were thought to be by Hume to 
what they are beginning to be understood to be by us, 
without here inquiring into the intermediate steps 
which brought the change about. 

It seems to me that the argument which was con- 
clusive not merely to the learned, but to the common 
cultivated thought of Hume’s time has never been 
expressly refuted when its premises were admitted 
(and the generation following him admitted them): 
and yet this compelling argument, as it once seemed, 
is gradually losing its force to most minds, not through 
counter argument, but by an insensible change of 
opinion in the attitude of the thinking part of our pub- 
lic as compared with his, a change about certain fun- 
damental assumptions on which the argument rested, 
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ired and fifty years ago, has had an effect which doubt- 
} could have been anticipated, but yet which we 
not have whoily expected. It is, that the more 
know, the more we recognize our ignorance, and 
he more we have a sense of the mystery of the uni- 
rse and the limitations of our knowledge. 

| believe it may be said that, if not to Hume, at 
1y rate to the majority of those about him, and to his 
ljter contemporaries, there was very much less mystery 
in the world than we see in it, and if it were then 
<till oceasionally said that there were “things in 
heaven and earth not dreamt of in ‘their’ philosophy,” 
words must have struck on the self-complacent 


may 


these 


minds of his generation as something to be tolerated 


as poetic license, rather than as accurate in philosophic 
meaning. Compared with ours, that whole century 
is satisfied with itself and its knowledge of the in- 


ite, and content in its happy belief that it knew 
irly everything that was really worth knowing. 
fhis “nearly everything” -which it thought it knew 


ibout the universe, it called the “laws of nature.” 
it was to this belief in the general mind, I think, 
that the success of Hume’s argument was due. 
rhe present generation has begun, if not to be mod- 
t or humble, to be somewhat less arrogant in the 
sumption of its knowledge. We are perhaps begin- 
ug to understand, not in a purely poetical sense, but 
a very real one, that there may be all around us in 
aven and earth, things beyond measure, of which 
hilosophy” not only knows nothing, but has not 
eamed. 
\s a consequence of this, there is growing to be 
n unspoken, rather than clearly formulated, admis- 
on that we know little of the order of nature, and 
thing at all of the “laws” of nature. 
Now if we are at present at least, disposed to speak 
an observed “order” of nature (not carrying with 
the implication of necessity denoted by “law”), I 
hink we have some reason to say that there is a 
srescience of a change in common thought about this 
itter, and that it is owing to this that we are coming 
to be where we are. 
| do not know that there is a less wide belief in the 
ospel miracles in our day, but if it were so, the de- 
line in the weight given Hume’s argument is not due 
olely to that, for it may surely be said that it was 
nol merely an argument against gospel miracles, but 
against all the prodigies to be found in history, sacred 
ind profane, where he doubtless had in mind traditions 
if stones falling out of heaven, cures wrought by 
psychological agency, and the like, all “superstitions” 
to the men of his day. These if they no longer be- 
ieved in a deity, were none the less shocked by the 
ilpable existence of such vulgar beliefs in conflict 


ith the deified “laws of nature,’ while such “super- 
titions” have in our day become subjects of modest 
rquiry. 

Let me quote from a later writer, whose point of 


iew is singularly different from that of Hume and his 

ntemporaries, and who in answer to the question, 

What is a miracle?” begins by reminding us that the 
eply will depend very much upon the intelligence of 
the being who answers it, or whom the miracle is 
vrought for. 

“ To my horse, do I not work a miracle every time I 
open for him an impassable turnpike?” 

“But is not a real miracle simply a violation of the 
‘laws of nature’? ask several. What are the laws of 
nature? ‘Is it not the deepest law of nature that she 
he constant?’ cries the illuminated class; ‘is not the 
machine of the universe fixed to move by unalterable 
rules” 

“| believe that nature, that the universe, which no 
one whom it so pleases can be prevented from calling 
it machine, does move by the most unalterable rules. 
\nd now I make the old inquiry as to what those same 
inalterable rules, forming the complete statute-book 
if nature, may possibly be? 

“*They stand written in our works of science,’ say 
‘in the accumulated records of man’s experience.’ 
Was mo» with his experience present at the creation 
then, to see how it all went on? Have any deepest 
cientific individuals yet dived down to the foundations 


vou, 


of the universe, and gaged everything there? Alas, 
these scientific individuals have been nowhere but 
vhere we also are; have seen some handbreadths 


leeper than we see into the deep that is infinite, with- 
ut bottom as without shore. 

“Philosophy complains that custom has hoodwinked 
is from the first: that we do everything by custom, 
even believe by it; that our very axioms, boast as we 
may, are oftenest simply such beliefs as we have never 
ieard questioned. Innumerable are the illusions of 
ustom, but of all these perhaps the cleverest is her 
‘nack of persuading us that the miraculous, by simple 
epetition, ceases to be miraculous!” 

A lesson for us, as people who are mest of us inter- 
ested in science, showing how little its most fixed 
conclusions may be worth, may perhaps be conveyed 
in an example. A century and a half ago, when the 
new science of chemistry won its first triumphs, the 
fundamental discovery which was to illuminate the 
whole science, the settled acquisition which it seemed 
to have brought to us, the thing which was going to 
last, was “phlogiston.” 

This had everything to recommend it, in universal 
acceptance, and in what seemed to the foremost men 
of the time, its absolute certainty. 

“If any opinion,” says Priestley, “in all the modern 
doctrine concerning air be well founded, it is certainly 
this, that nitrous airis highly charged with phlogiston. 
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Those of us who are capable of being instructed or 
warned by the history of human thought may, then, 
ask what kind of a guarantee are we to have for any 
other “fact” of our new knowledge? May they not 
ali these “facts’—be gone like the baseless faliic of 
this vision, before another hundred years are passed? 

The physical sciences seen to have had less change 
in their theories than the mighty displacements in 
other branches of natural knowledge, but it is a truism 
to say that all are changed, and it should be a truism 
to add that the “laws of nature” are not to us what 
they were a hundred years ago. 

I repeat that of the “order” of nature we may pos- 
sibly know a little; but what are these “laws” of na- 
ture? What celestial act of congress fixed them? In 
what statute book do we read them? What guarantees 
them? Our mistake is in believing that there is any 
such thing, apart from our own fallible judgment, for 
the thing which the “laws of nature’ most absolutely 
forbid one generation to believe, if it only actually hap- 
pens, is accepted as a part of them by the succeeding. 

Suppose that a century ago, in the year 1802, certain 
French Academicians, believing like everyone else 
then in the “laws of nature,” were invited, in the light 
of the best scientific knowledge of the day, to name the 
most grotesque and outrageous violation of them which 
the human mind could conceive. I may suppose them 
to reply, “if a cartload of black stones were to tumble 
out of the blue sky above us, before our eyes, in this 
very France, we should call that a violation of the 
1aws of nature, indeed!” Yet the next year, not one, 
but many, cartloads of black stones did tumble out of 
the blue sky, not in some far-off land, but in France 
itself. 

It is of interest to ask what became of the “laws of 
nature” after such a terrible blow. The “laws of na- 
ture” were adjusted, and after being enlarged by a 
little patching, so as to take in the new fact, were found 
to be just as good as ever! So it is always; when the 
miracle has happened, then and only then it becomes 
most clear that it was no miracle at all, and that no 
“law of nature” has been broken. 

Applying the parable to ourselves then, how shall 
we deal with new “facts” which are on trial, things 
perhaps not wholly demonstrated, yet partly plausible? 
During the very last generation hypnotism was such 
a violation of natural law. Now it is a part of it. 
What shall we say, again, about telepathy, which 
seemed so absurd to most of us a dozen years ago? I 
do not say there is such a thing now, but I would 
like to take the occasion to express my feeling that Sir 
William Crookes, as president of the British Asso- 
ciation, took the right, as he took the courageous, 
course in speaking of it in the terms he did. I might 
cite other things, the objects of ridicule only a few 
years ago, of debate now, but which have not all found 
supporters who possess the courage of their convic- 
tions. 

The lesson for us in dealing with them is not that we 
should refuse to believe, on the one hand, and sneer at 
everything which is on its trial; for this, though a 
very general and safe procedure, is not the one to be 
recommended to those of us who have some higher 
ideal than acquiescence with the current belief. 

The lesson for us is that we must not consider that 
anything is absolutely settled or true. 

This is not to say that we are to be blown about by 
every wind of scientific doctrine. It is to be under- 
stood as a practical rule of life, that we must act with 
the majority where our faith does not compel us to do 
otherwise; but it seems to me that we must aiways 
keep ready for use somewhere, in the background of 
our mind possibly, but somewhere, the perhaps trite 
notion that we know nothing absolutely or in its es- 
sence; and remember that though trite it is always 
true, and to be kept as a guide at every turning of the 
scientific road, when we cannot fell what is coming 
next. 

How many doctrines of our own day will stand the 
light of the next century? What will they be saying 
of our doctrine of evolution then’ I do not know; 
but let me repeat what I have said elsewhere, that the 
truths of the scientific church are not dogmas, but 
something put forward as provisional only, and which 
her most faithful children are welcome to disprove if 
they can. I believe that science as a whole is advanc- 
ing with hitherto unknown rapidity, but that the evi- 
dence of this advance 1s not in reasoning, but in the 
observation that our doctrine is proving itself. by the 
fact that through its aid naturg obeys us more and 
more, as I certainly believe it does. 

Never let us forget, however, that man being the 
servant and interpreter of nature, as Bacon says, can 
do and understand so much, and so much only, as he 
has observed of the course of nature, and that beyond 
this he neither knows anything nor can,do anything. 
No walk along “the high priori road” will take him 
where he wants to go and no “law of nature” will 
certainly help him. 

But these “laws,” having authority only as far as 
they are settled by evidence, and by observation alone, 
it may be a just inquiry as to what constitutes observa- 
tion, and above all, who judges the evidence. If the 
kinetic theory of gases, for instance, is a matter of in- 
ference rather than of observation, are we sure that 
we have a better guarantee for it than a previous cen- 
tury had for phlogiston? Our good opinion of our- 
selves, as compared with our scientific fathers, makes 
us think we have. I think myself that we have; and 
yet, remember, it is the same human nature which 
judged that evidence then, that judges this evidence 
now, and remember that however rapidly science 
changes, human nature remains very much the same, 
and always has a good conceit of itself. 

While we are venturing to utter truisms, | repeat, 
let us take once more this one, home to ourselves, 
that there is a great deal of this “human nature” even 
in the best type of the scientific man, and that we of 
this twentieth century share it with our predecessors, 
on whom we look pityingly, as our successors will 
look on us. 

Let us repeat, and repeat once more, that 
nature be external to ourselves, the so-called 
nature” are from within—laws of our own 
and a simple product of our human nature. 
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“laws of 
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agree that the scientific imagination cen suggest ques- 
tions to put to nature, but not her answers, 
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read Bacon again, and agree with him that we under- 
stand only what we have observed. Finally let us 
add that we never understand even that, in the full- 
ness of its meaning, for remember that of all the so- 
called laws of nature the most constantly observed ani 
intimately and personally known to us, are those 
of life and death—and how much do we know about 
the meaning of them? 


SLEEP PRODUCERS.* 

By J. H. M.D. 
Tuere are many chronic invalids and others who 
cannot sleep. Usually the chief reason for this con 


diticn is, that they do not work. The Bible says, “He 


that will not work, shall not eat.” And nature says, 
“He that does not work, shall not sleep.” Work is 
just as necessary for sleep as it is for an appetite. A 
person must earn an appetite if he has one. So, if 


one is to enjoy sound, refreshing sleep, he must earn 
it. The Bible says that the sleep of the laboring man 
is sweet. The chronic invalid is sedentary; he ha: 
no vigor for exercise. Because he does not work or 
exercise, there are certain poisons which are not elim 


inated. These accumulate in his body, and irritate 
the nerve cells, thus keeping him awake. 

A number of years ago Prof. Bouchard found 
by experimenting upon rabbits that there was a 


marked difference in the urinary secretions generated 
during sleep and those generated during activity in 
the open air. It was found that when a rabbit was 
injected with the urinary secretion of the day ho 
would fall asleep, like an animal that had been put 
under the influence of opium. When the same amount 
of the secretions of the night were injected into the 
veins of the rabbit, it produced a spasm. 

The exercise which a man takes in the open air, 
produces substances adapted to make him sleep. When 
a boy comes home from coasting, and sits down by the 
warm fire, it is not more than five minutes before he 
is nodding. And when he goes to sleep after such 
exercise, his sleep is refreshing and sweet. like that 
of an infant. This is because of the generation with- 
in the body of substances which have power to put 
an animal to sleep. This is the reason the sleep of 
the laboring man is sweet. It is the reason exercise 
is a means which enables us to sleep. 

On the other hand, while a man is sleeping. by de- 
which produces con 


grees a substance accumulates 
vulsions, and after eight or nine hours’ sleep. and 
sometimes in a shorter time, there is formed in the 


body a sufficient amount of these substances to pro- 
duce a little explosion in the muscles every now nd 
then. These cause the limbs to twitch; the .man 
becomes restless. rolls over in his sleep. and finally 
wakens, as the result of the stimulation of these 
poisonous substances. 

Take for example the chronic invalid; he does not 
work because he has not strength enough. The sleep- 
producing substances naturally formed by exercise are 
lacking. So, when he goes to bed, he has the “fidgets” 
—he keeps twisting and turning about: because he 
has no sleep-producing substances in his body. In- 
stead, his body is full of the poisons which accumulate 
during idleness, and the influence of these is irritating 
and exciting to the nerves. The man is uneasy, his 
brain is excited, he keeps thinking. he cannot stop 
thinking. His legs twitch and jerk, he cannot find a 
comfortable position; he lies first on one side ard 
then on the other; he cannot be quiet long enough to 
go to sleep. 


What is to be done for sleeplessness? In the first 
place, we must recognize the physiological facts in 
order to understand physiological treatment. We 
must not simply inquire “What will put a man to 
sieep?” There are many things that will do this. 
Bromide of potash, opium, alcohol, chloroform, or 


but the sleep they pro- 
and one must 


ether will put men to sleep: 
duce is not of the most restful sort. 
always reckon with the after results. 

What we want to do for the man who cannot sleep 
is to put him in a condition favorable to s!eep—a con- 
dition in which he can sleep physiologically and nat»- 
rally; and the way to accomplish this is to remove the 
cause of the sleeplessness. Here is a man who has 
broken his leg; he is accustomed to sound sleep, he- 


cause he has worked hard and has earned the right 
to sleep. But now he cannot sleep because he cannot 
exercise. To produce natural sleep we must give him 
exercise. Some simple passive movements, such as 
bending the limbs. serves the purpose well, when 


greater activity is impossible. 

There is really no excuse for anyone being seden 
tary. A man said to me not long ago, “I cannot take 
exercise for any length of time: I am a student, and 
I have no time for exercise.” But the man who is 
sitting at his desk can take exercise, if he will, with 
out interfering with work. By simply extending the 
arm and holding it perfectly steady, the muscles are 
given some work to do, and after about two minutes 
the arm will be so tired that it cannot stay in that 
position any longer. Drop both arms at the sides, 
and energize every muscle, straighten out all the 
fingers, make them stiff. and hold them so; or, bend 
one leg up close to the body, make it id, and hold 
it in that position, and you will be as ished to see 
how tired you will become. 

One can put all his energy into one set of muscles 
in trying to set the limb in motion, and all his energy 
into another set of muscles in trying.to hold it still 
This is just as hard work as it is to lift a heavy 
weight. One can make his muscles work just as hard 
in this kind of exercise as in ordinary work by put- 
ting one set of muscles in opposition to another set. 
as the flexors in opposition to the extensors of the 
arm. Set the muscles absolutely rigid, hold them so, 
and in five minutes one will be perspiring profusely. 
A large number of movements of the head, limbs and 
trunk can be made by the bedridden invalid, by which 
the benefits of good, hard exercise may be secured. 
All this work, the sedentary invalid can do for him 
self. 

If one is able, he should work two or three hours 
before going to bed. Ericsson, the great inventor 
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made it a habit of his life to go out two hours before 
he went to bed, no matter whether the evening was 
pleasant or stormy. This practice kept his brain 
active, because it secured refreshing sleep. William 
Cullen Bryant, the poet, the literary man, and the 
editor, for forty years before his death took sys- 
tematic and vigorous exercfse every day of his life. 
He took exercise the first thing on arising in the 
morning, and the last thing before going to bed. He 
walked from eight to ten miles daily, never using 
street cars, coaches, or elevators, so as to get the 
benefits and blessings of work. Too many persons do 
not have the resolution to do this. 
METHOD OF ASCERTAINING BY MEANS OF A 
DYNAMOMETER CAR THE POWER RE- 
QUIRED TO OPERATE THE TRAINS OF THE 
NEW YORK CENTRAL & HUDSON RIVER 
RAILROAD BETWEEN MOTT HAVEN JUNC- 
TION AND GRAND CENTRAL STATION, AND 
THE RELATIVE COST OF OPERATION BY 
STEAM AND ELECTRICITY.* 
By Bion J. ARNOLD. 


In August, 1901, the writer was commissioned by the 
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All money values relating to total cost of installation, 
real estate, etc., and many other elements upon which 
the final recommendations of the report were based, 
together with many of the general recommendations 
and conclusions themselves, are necessarily omitted 
from this paper, but it is believed that the data given 
is sufficiently complete to enable one to check the 
technical conclusions herein given. 

Soon after taking up the work it became evident, on 
account of the number and weights of the trains to be 
handled and the numerous variable elements entering 
into the operating system, which would not adapt 
themselves conveniently to formule, that the most 
practical and satisfactory way of ascertaining the 
power required to propel the trains was to measure, 
by means of a dynamometer car, the “draw-bar pull” 
of a sufficient number of trains.of various weights, 
to determine the average power required per train 
and from this compute the general load diagram. 

A dynamometer car known as “Test Car No. 17,” 
owned jointly by the Illinois Central Railway Com- 
pany and the University of Illinois, was secured, and 
men thoroughly skilled in its use were employed to 
operate it. This car was coupled between the engine 
and the train in each case, and operated on trains 
running over the different divisions of the road, so 
that not less than four runs, two or more in each di- 
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ings held together by stud bolts. The effective area 
of the largest cylinder is 60 square inches, of the inter. 
mediate cylinder 30 square inches, and of the smallest 
5 square inches. It is intended that the working pres- 
sure of the oil in the cylinder shall be from 300 to 
1,000 pounds, per square inch, and for this range oj 
pressure the largest cylinder has sufficient capacity 
for the heaviest freight service, the intermediate cylin- 
der would be used when working with a train of ordi- 
nary tonnage, and the smallest cylinder when working 
with a train of light tonnage. If it should become 
necessary all the cylinders could be coupled up in 
multiple, thus giving an effective piston area of 95 
square inches. 

The cylinders are reamed and the pistons and piston 
rods ground. The forward end of the gland is ground 
spherical and fits into spherically ground seat in the 
stuffing box casting. This spherical seat is used to 
permit the three sleeves to align themselves properly 
on the rod. The pressure of the oil keeps the gland 
on its seat and this oil pressure is supplemented by 
the pressure of several helical springs placed be- 
tween the rear end of the sleeve and the plate at the 
inner end of the stuffing box. The pistons will gradu- 
ally move forward on account of leakage, but so slowly 
that the cylinders can be refilled from the pump at 
stops, or if necessary, when the cylinders are under 


New York Central Railroad Company to study the con- rection, were made for each class of train. Since the pressure. This design was resorted to in order to 
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ditions governing the operation of its trains between 


Mott Haven Junction and Grand Central Station, and 
to report upon the feasibility of operating them by 
electricity. This division consists of 5.3 miles of four- 


track road forming the trunk line, or main artery over 
which the trains from the three divisions of the New 
York Central and the main line of the New York, New 
Haven & H ord Railroads enter the city of New 
York. For 2 miles from Mott Haven Junction the 
tracks are carried on an elevated stone dnd steel 
structure; then for 2.04 miles through a tunnel under- 
neath the street, emerging into an open cut .68 of a 
mile long, then terminating at the Grand Central Sta- 
tion in an intricate stub-end yard, having about eight 
miles of switching tracks. Over this division are 
made nearly 600 train movements per day, as almost 
all trains entering the yard or station must be returned 
to Mott Haven Junction, owing to lack of sufficient 
storage tracks at the Grand Central terminus. 

The annoyance to passengers due to the use of steam 
locomotives in the tunnel, caused the company to ex- 
amine into the advisability of adopting electricity, 
and it is through the courtesy of Mr. W. J. Wilgus. 
chief engineer of the company, under whose direc- 
tions the investigation was made, that the writer is 
allowed to present to this Institute the technical sub- 
stance of this report. 


* Paper read at the 19th Annual Convention of the American Institute 
of Electrical Engineers, 
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trains of all divisions, including those of the New 
York, New Haven & Hartford Railroad, run over the 
New York Central tracks between Mott Haven Junc- 
tion and Grand Central Station, the records of the 
New York Central trains for this division will apply 
to trains of equal weight on the New York, New Haven 
& Hartford road, and were so considered in the calcu- 
lations. 

Description of Dynamometer Car.—In the dynamo- 
meter car employed, the draw-bar is secured by means 
of a suitable rod to a piston head which fits closely in 
a cylinder filled with oil. The pull at the draw-bar 
thereby prgduces a pressure upon this oil which is 
transmitted through suitable piping to the recording 
device, consisting essentially of a Bourdon gage, which 
by means of a suitable arm and pen records upon 
paper, driven past it by gearing from the car axle, in 
such a manner that the height of the record from the 
base line is proportionate to the draw-bar pull. This 
base line, and time and position lines, are produced 
by separate pens, the former recording every five 
seconds by means of clock-work, and the latter record- 
ing at mile posts, stations, etc.. when an electric cir- 
cuit is closed by hand. The other instruments in use 
on the car during these tests were a Boyer speed re- 
corder, an anemometer for recording the relative velo- 
city of the wind, and a weather vane showing the di- 
rection of the wind relative to the direction of travel 
of the car. 

The dynamometer cylinders are made of three cast- 
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avoid the uncertainty concerning the frictional resist- 
ance incident to the use of the usual packed pistons 
and stuffing boxes. 

The questions of changes in the Grand Central termi- 
nal, or of the present method of train operation, or of 
handling the suburban trains on the division outside 
of Mott Haven Junction are not considered in this 
paper. 

It appears that the braking effort per ton is not as 
high on certain types of locomotives as it is on coaches. 
This is due to the fact that not all of the wheels of 
the locomotive are always braked, and those that are 
braked cannot be set to the skidding point with a fully 
loaded tender, for if they were they would then. skid 
with a lightly loaded tender. Hence the draw-bar pull 
during retardation is often as great, or even greater 
than it is during acceleration. 


METHOD OF OBTAINING HORSE POWER AT DRAW-BAR FROM 
DYNAMOMETER RECORDS. 


This was obtained in general in the following man- 
ner: From actual dynamometer car tests the average 
draw-bar pull of the various trains over the various 
runs was determined, proper allowance made for in- 
creased train weight due to motor equipment, and 
finally a reduction of the draw-bar pull thus obtained 
to horse-power, and eventually to kilowatts. Owing 
to the fact that the maximum speeds on this division 
seldom exceed 35 miles per hour and that the trains 
were never less than three cars in length—of.en reach- 
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ing eleven cars in length—no correction was made for 
head end air resistance. 

The successive steps were as follows: 

(1) In order to determine the average draw-bar 

pull for any given period, the entire area under the 
dynamometer pen record was found by a planimeter 
and divided by the length of base of the interval from 
start to stop, the result being the average draw-bar 
pull. 
; (2) From passenger records taken during dynamo- 
meter tests, a curve was plotted, showing the ratio 
of the weight of the live load to the light weight of 
the train. 

(3) Dividing the average pull in pounds by the total 
weight of the train, the average pound per ton draw- 
bar pull over the run under consideration was ob- 
tained. 

The average pounds per ton draw-bar pull (not trac- 
tive effort) for various lengths of run over the Mott 
Haven division were also plotted. 

The number of variables entering into values obtained, 
such for example as the degree of skill of the engineer, 
the wind velocity, the condition of the track, agree- 
ment with schedule time, etc., make it impossible for 
‘ny curve to pass through all its points and therefore, 
as above stated, these curves can only be taken as 
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the average speed at which this draw-bar pull was ex- 
erted, the horse power at the draw-bar becomes: 
H. P. = foot pounds per minute/33,000 
=draw bar pull X miles per hour X 5,280/33,000 
x 60 
=draw bar pull X miles per hour/375. 

This formula is represented graphically in Fig. 18, 
from which, knowing the draw-bar pull and speed, the 
horse power or kilowatts corresponding thereto is de- 
termined. Thus, for example, if the draw-bar pull is 
4,300 pounds, at a speed of 36 miles per hour, to find 
the horse power or kilowatts corresponding thereto. 
At 4300 pounds, on the ordinate at the left of the figure, 
follow the dotted line to the right until it intersects 
the required speed curve, thence downward to the base 
line thus obtaining 410 horse power. If the efficiency 
of the motor is taken at 70 per cent, by following the 
ordinate at 410 horse power vertically to the 70 per 
cent curve and thence to the left, the kilowatt capacity 
required is found to be 440 kilowatts, which is the 
power required to propel the train, exclusive of the 
locomotive and head-end resistance. 


METHOD OF OBTAINING DAILY LOAD DIAGRAM. 
From a careful examination of the weights of all 
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switching service, the ton-miles per year were found 
to be 250,285,710. Hence, the electrical energy re- 
quired to haul a ton one mile over this division under 
the existing conditions would be 

15,768,000,000/ 250,285,710 = 63 watt. hours per ton 
mile. 

With this figure as a basis and the load factor as 
determined from the load diagram, the problem of de- 
termining the best method of producing, distributing 
and applying the power was considered. 

CHOICE OF SYSTEM. 

While it is the writer’s opinion that the alternating 
current railway motor will yet prove to be the most 
efficient, all things considered, for long-distance rail- 
way work, it has not yet in his opinion demonstrated 
its ability to start under load as efficiently or to accel- 
erate a train as rapidly as the direct current motor. 
The line under immediate consideration was short, the 
trains numerous and rapid acceleration desirable, all 
of which are conditions favorable to the direct current 
motor. 

Furthermore, direct current motors with their neces- 
sary auxiliaries have become fairly well standardized 
and it is the only class of electric railway apparatus 
available from the manufacturers of the United States 
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Fie. 18.—DESCRIPTIVE DIAGRAM OF DRAW-BAR PULL IN HORSE POWER AND KILOWATTS. 


indicating the average value of a widely varying 
quantity. 

(4) Fig. 17 shows a graphical method of obtaining 
the speed in miles per hour between any two stations 
when the time of run between these two stations is 
given. If the lower strip of this diagram be cut off 
along the dotted line and placed horizontally at the left 
with any station on the ordinate at the given time, 
the intersection of any other station with an oblique 
line gives the average speed between these stations. 

For example, if the run from the Grand Central 
Station to Yonkers is made in 42 minutes, by 
placing “Grand Central Station” on the ordinate at 
the left at 42 minutes and running horizontally along 
the strip to “Yonkers,” the oblique line here inter- 
sected shows the average speed to be 22 miles per hour; 
in the same manner, if the run from Grand Central 
Station to Mott Haven Junction is made in 104 min- 
utes, the average speed is thirty miles per hour. Again, 
by placing “Spuyten Duyvil” on the ordinate at the 
left at 28 minutes, and following horizontally to “Hast- 
ings,” the average speed between these two stations is 
seen to be 18 miles per hour. 

(5) The weight of every train arriving or leaving 
the Grand Central Station on a given day was obtained, 
and its average speed between stops determined from 
the above curves. Knowing, therefore, the average 
draw-bar pull In nounds required to hav! a train, and 


found that properly powered electric locomotives hav- 
ing a total weight of 65 tons each, all of which would 
be available for tractive effort, could satisfactorily per- 
form the service of existing steam locomotives. 

This horse power was obtained in the same manner 
as that required to haul the train, and was plotted 
separately on the train sheets; eviden*'’~, the friction 
of an electric locomotive in pounds pe’ n is greater 
than an equivalent weight of train, but .nis difference 
was considered in selecting the proper locomotive 
efficiency. 

The average horse power when converted into kilo- 
watts by means of the following formula (which is 
exhibited graphically in Fig. 18): 

k.w. = h.p. X 746/70 per cent x 1,000 
where 1,000 watts 1 k.w. 
746 watts —1 electrical h.p. 

and 70 per cent = efficiency of locomotives 
gives the average kilowatt input required at contact 
shoes of electrical locomotives for the period covered 
by each sheet. 

In another instance it is shown that the daily aver- 
age input required would be at the rate of 1,800 kilo- 
watts and, therefore, the total annual input required 
at the contact shoes of the locomotives, for propulsion 
alone, would be 1,800 K 24 K 365 = 15,768,000 kilowatt 
hours. From the total number of tons hauled yearly 
over this division. incinding passenger, shop trains and 


without involving experimental work and large develop- 
ment expense. 

In view of these facts and the probable necessity for 
rapid construction, the writer refrained from advising 
anything of an experimental nature and, therefore. 
recommended the direct current systemgin combination 
with the third rail for the main line, and the overhead 
construction for the yards, all of which have demon- 
strated fully their ability to meet the conditions im- 
posed by railway operation so far as motive power 
is concerned, although there has not yet been an elec 
tric installation on any existing terminal that is as 
complex, or into which anywhere near the number of 
heavy trains enter as on this section of road. 

Had the length of road under consideration been con- 
siderably greater, and had it been thought possible to 
secure sufficient time to conduct experiments or invite 
demonstrations by manufacturers of alternating cur- 
rent motor equipment, this class of apparatus would 
have been more seriously considered. 


DISCUSSIONS AND ANALYSIS OF PLANS AND ESTIMATES. 


In the preparation of estimates, twelve distinct 
plans of generation and distribution were considered 
and the results tabulated as shown in Table 4. All 
the estimates were computed upon the same basis so 
far as cost of fuel, labor and losses in transmission 
were concerned. The different headings in the table 
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TABLE IV.—Table of Estimates on Plans for Proposed Electricak Equipment of the N. 
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Y. Cc. & H. R. R. R. Between 


Grand Central Station and Mott Haven Junction. 


CHARACTER OF STATIONS ETC. 


| Direct current power station at center of line and to tracks. 
| 600 volt working conductor, no batteries .. . 
2. Same as No. 1, with batteries in power house... ... 
3. Same as No. 1, with battery substation near Grand Central Station and 
| Mott Havea Junction ° 
4. ‘Alternating current power station on river front near center of line, with 
rotary Converter substations near each end of . 
and 600 volt D.C. . 
5. |Combined D. C. and A. C. Power station at Harlem River near one ‘end 
of line and one rotary converter substation near the other end of line 
11,000 volt A. C., 600 voit D. C 
6. |Direct current feeders from Manhattan Railway substation located near 
| center of line. Transmission from substation to working conductor, 
600 volts D. C. energy to be purchased... . . 
|Rotary converter substation at center of line. Ac energy to be pur- 
| chased from Manhattan Substation and transmitted at 11,000 volts 
Energy to cost $ cent less per k.w. hour than D. C. energy delivered 
_ \Two rotary converter substations, one near each end of line. A.C. cur- 
| gent to be pur hased from Manhattan substation near center of line 
9. Combined A. C. and D. C. power station near Harlem River at end of 
| line. One substation near other end, and batteries carried on loco- 
| motives charged from working conduc 
10. 'One rotary converter substation near center of line, A. C. current 
| chased from Manhattan substation No. 7, batteries on locomotives 
charged from working conductor 
3) Direct current feeders fr Manhattan substation No 7, near center of 
line. Batteries on loc tives charged from working conductors 
ombined A. C. and D. C. power station at Harlem River near outer end 
of line. One substation near other end 
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and substation. A. C. transmission 11,000 volts, D 


A. ©, refers to alternating current, 


here shown are deduced from another table not here 
published, the columns of which were as follows: 

Column <A.—Total Cost of Entire Installation.— 
Erected complete, consisting of power house, trans- 
mission circuits, feeders, sub-stations, track construc- 
tion chargeable to electrical equipment, overhead con- 
struction and electric locomotives. 

Column B.—Total Operating Expenses per Annum.— 
Including wages in power house and sub-stations and 
on rolling stock, together with all coal, oil, water, 
waste, repairs, etc. 

Column C.—Fixed Charges per Annum.—lIncluding 
interest at 4 per cent on total investment, and taxes 
at 2 per cent on buildings, sites, machinery and elec- 
tric locomotives. 

Column D.—Total Expense per 
of Column B plus Column C 

Column E.—Operating Expenses per 
Power House.—Including coal, water, oil, 
and repairs and wages. 

Column F.—Operating Expenses per Annum at Con- 
tact Shoe.—Including coal, water, oil, waste, etc., and 
repairs and wages in power house; oil, waste, repairs 
and wages in sub-stations; and repairs (labor and ma- 
terial) on transmission lines. 

Column G.—Total Expense per Annum Exclusive of 
Rolling Stock.—Including operating expenses per an- 
num at contact shoe (as in preceding Column F) 
plus fixed charges as follows» interest at 4 per cent 
on total investment (less cost of electric locomotives) 


Annum.—Made up 


Annum at 
waste, etc., 


and taxes at 2 per cent on buildings, sites and ma- 
chinery. 

Column I.—Total Locomotive Miles per Annum.— 
Determined from information furnished through the 


Operating Department. 
The explanation of the 
follows: 
Column H is: 
Column E 


columns in Table 4 is as 


(of table not published) 


Total k.w. hours generated at P. H., 
and represents the operating expenses per kilowatt 
hour at power house switchboard. 


Column M is: 
Column F (of table not published) 
hours delivered to contact shoe, annually, 


operating expenses per kilowatt 


Total k.w. 
and represents the 
hour at contact shoe. 
Column N is: 
Column G 


Total K.w. 


(of table not published) 
terminals annually, 
and represents the total cost per kilowatt hour deliv- 
ered to motor terminals, exclusive of fired and operat- 
ing charges on electric locomotives. 

The cost per kilowatt hour at motor terminals differs 
from the cost per kilowatt hour at the contact shoo 
only when batteries are carried on the locomotives, 
in which event the cost per kilowatt hour at the motor 
terminais is increased over the cost per kilowatt hour 
at the contact shoe by the cost of energy lost in the 
batteries, 

Column J is? 

Column B (of table not published) 


hours delivered to motor 


Column I 
operating expenses per electric 
values in this column are di- 
values now obtained in the 
present steam locomotive service, except that the 
operating expenses for steam locomotives as shown 
by the performance sheets of the Motive Power De 
partment do not include any charge for water. From 
the best information available, the cost for water for 
the present service on this division is about .987 cent 
per locomotive mile, which amount added to the 
present cost as shown on the locomotive performance 
sheets, gives an amount which should be compared 
with the values of Column J. 

Column K is: 


Column C (of table not published) 


Column I 
and represents the fixed charges per electric loco- 


and represents the 
locomotive mile. The 
rectly comparable with 


3 
s 
3 5 | 
j 
2 
ls 
x 
447c -60c 1. 14.02c | 6.58¢ 
472 - 66 1.137 14.65 6.71 21.36 
11,000 volt A. C. 
572 715 1.287 15.2 7.58 22.78 
570 -666 1.19 14.7 7.18 21.88 
2.5 2.748 34.64 2.39 37.53 
2.5 2.336 2.508 31.50 4.23 35.73 
2.1 2.336 2.504 31.50 3.93 35.43 
519 -629 1.122 16.58 7.76 24.34 
hates 2.12 2.4 2.502 34.40 | 4.08 | 38.48 
2.5 2.738 2.742 37.81 2.51 40.32 
Batteries in power station 
conductors) j 
55 .775 1.335 | 15.80 | 7.83 | 23.63 __ 


D. C, refers to direct current, 


motive mile, and is here tabulated merely as a step in 
obtaining 

Column L (which is Column J plus Column K) and 
represents the (otal cost per electric locomotive mile. 

While the results in Column L of Table 4 indicate 
that Plan No. 1 was the most advisable one to adopt, 
it was not seriously considered for the reason that 
it necessitated locating the power station in a part 
of the city where its erection would probably have 
been prohibited by the city authorities, but it was 
here introduced for comparison as indicative of the 
economy to be gained by placing the power station at 
the theoretical center of distribution. The same ob- 
jections apply to Plans 2 and 3. 

Plans 4 and 5 bring out quite clearly the difference 
in the cost of operation between two sub-stations and 
one, both plans permitting the location of the power 
station on the river front. 

The difference in favor of Plan 5 is entirely due to 
the saving in labor of one sub-station. 

Plans 6, 7 and 8 were studied with the object of 
ascertaining whether the purchase, instead of the 
generation of power, would offer a satisfactory solu- 
tion of the problem. 

The purchase of both D. C. and A. C. energy was 
considered on the lowest basis that it was thought 
possible for any existing company to furnish it, and 
it was found that the D. C. energy would cost the rail- 
road company one-half cent more per kilowatt hour 
than the A. C. energy, in consequence of the interest, 
depreciation, maintenance, etc., of the transmission 
lines, rotary converters and other sub-station apparatus 
which would have to be furnished by the energy-pro- 
ducing company. 


The prohibitive annual cost of these purchasing 
plans is at once observed by reference to Columns 
L and M, the plans only meriting consideration as 


representing a temporary arrangement that might 
be effected in order to allow rapid installation. 
Owing to the more or less complex system of over- 
head or third rail yard construction made necessary 
by the nature of the case, and the advantages to be 
obtained by their elimination in the substitution of 
locomotives which could, for switching service, be 
self contained, though normally supplied with energy 
from the working conductors, a study was made of 


electric locomotives carrying batteries. 
The results of these studies made under several 
different assumptions are shown under Plans 9, 10 


From Columns L and N it is evident that 
whatever may be gained by the elimination of the 
overhead construction is largely offset by the addi- 
tional cost of operation, although it will be observed 
that the cost per locomotive mile of Plan 9 compares 
favorably with the cost of Plan 12. 

Plan 12 differed only from Plan 5 in a slight reduc- 
tion in the capacity of the converting apparatus in the 
power house and sub-stations and the substitution 
therefor of two storage batteries (one located in or 
near the power house and one in the sub-station) each 
of such capacity that it, together with only a por- 
tion of the main station and sub-station machinery, 
would be capable of taking over the entire load of 
the line for a short period of time in cases of emerg- 
ency. 

The additional first cost and the slight increase in 
annual expense (as compared with Plan 5) repre- 
sented by a reserve station capacity of this nature, 
vas thought to be of secondary importance only, in 
view of the increased reliability of operation thereby 
obtained. The increased cost of operation in this 
plan over that of Plan 5 is due to the fact that the 
battery maintenance was figured at 10 per cent per 
annum, which is considerably higher than is ordi- 
narily assumed, and will probably be considered ex- 
cessive by some. 

A battery of this kind would not only serve as a 
reserve but would prove of considerable value as a 
regulator of potential along the line, and in addition it 
would, notwithstanding its inherent losses, tend to 
reduce the power house operating costs by taking up 
the excessive load fluctuations of the system and per- 
mitting the load upon the engines to be maintained at 
or near their most efficient working capacity. 

It was considered of the utmost importance in an 
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installation of this magnitude that the number of 
interruptions of power supply be reduced to a mini- 
mum, that no device which could increase the safety 
and reliability of the plant should be omitted, and 
that the probability of future extensions of the electri- 
cal system should be considered. As best fulfilling 
the above conditions, therefore, Plan 12 was the one 
specifically recommended for adoption. 


OPERATING EXPENSES. 

A careful compilation of all the expenses entering 
into the operation of the present steam service was 
made and the following comparative table (Table 5) 
of relative costs is believed to be correct, assuminz 
that the present locomotives running between Mot 
Haven Junction and Grand Central Station should be 
abandoned and the service now performed by them 
duplicated by electric locomotives operated in ac 
cordance with Plan 12. It is assumed that the electric 
locomotives will be operated by the same class of men 
as those who now operate the steam locomotives an: 
that they would receive the same rate of pay that 
they now receive. 

This condition is not favorable to electric traction 
as it is not ordinarily necessary to have two men t 
operate an electric motor, but in the writer’s judgment 
it is not advisable to operate a service of this clas: 
under such exacting conditions without two men or 
each locomotive. 

If the motor car system should be adopted, as it 
probably would be were the electrical equipment ex 
tended beyond Mott Haven Junction, or if the forward 
guard or brakeman were allowed to take the place of 
the second man while passing through the tunnel and 
yards, a saving equivalent to his wages could thereby 
be effected. 

With two men of the same skill as at present em 
ployed on the locomotives, the figures are as follows: 


TABLE V. 

Steam. Electricity 
Operating expenses per locomotive 
mile exclusive of fixed charges 
but including water, labor, cost of 
cleaning and repairing tunnel, and 
all other expenses of ‘locomotive 


Fixed charges per locomotive mile 

assuming that it now requires 40 

locomotives to perform the present 

service and that 33 electric loco- 

motives could perform the same 

Total in cents....... 24.18 23.62 

From these figures it appears that while there 
would be a slight annual saving in operating ex- 
penses in favor of electricity, it is not sufficient to 


warrant its adoption on the grounds of economy in 
operation alone, although its adoption can be justified 
on other grounds. 

These figures could be made more favorable to elec- 


tricity were an optimistic view of many of its ad- 
vantages taken, and the probability is that practical 
operation will show a-somewhat greater gain than 


deemed best by the 
view throughout the 


here indicated, but it has been 
writer to maintain a conservative 
entire investigation. 

It is, however, safe to conclude that the saving in 
operation expenses by the electric system would be 
sufficient to offset the increased fixed charges due 
to the additional investment made necessary by its 
adoption. 

The dynamometer car was operated by Edward C., 
Schmidt, Professor of Railway Mechanical Engineer- 
ing of the University of Illinois. He was assisted by 
Messrs. J. J. Snodgrass and R. W. Lohmann. 

Messrs. B. S. Harrison, Hugh Hazleton, R. Be Loh- 
mann, J. J. Snodgrass, H. A. Strauss. and A. Court- 
right, assisted in the calculations and pre Heth of 
the report. 

In connection with the investigation, a series of 
Comparative Acceleration Tests of Steam Locomotives 
and Electrical Equipment were made at Schenectady. 
the results of which are set forth in another paper 
prepared by Mr. W. B. Potter and the writer, which 
is to be read at this meeting. 


ACETYLENE SOLVENTS. 


M. Ep. Fovcne, of the Compagnie Francaise de 
l’Acetylene dissous, has related to the French Physical 
Society the results of his experiments carried out dur- 
ing the past four years with acetylene, and its various 
solvents. The result of his researches shows that the 
best solvent for acetylene is acetone. This substance 
has a boiling point not less than 133 deg. Fahr., and is 
an excellent absorbent of the gas, one volume at 5% 
deg. Fahr. absorbing 24 volumes of acetylene at atmos- 
pheric pressure. The specific gravity of the solution is 
0.71 at 48 deg. Fahr., that of liquid acetylene being 
0.42. The solution has a coefficient of expansion only 
about one-fifth of that of the liquid acetylene. He 
found also that the presence of water in the acetone 
seriously retarded its absorbing power. Therefore, in 
order to obtain the most satisfactory results it is es- 
sential that as pure a solvent as is commercially ob- 
tainable should be utilized, and the acetylene should 
itself be thoroughly dried before passing it into solu- 
tion. The latter cannot be exploded so long as the 
pressure of the dissolved gas is less than 140 pounds 
per square inch, but at double this pressure the whole 
mass can be detonated. By absorbing the acetylene in 
a porous medium no apprehension need be entertained 
of the solution exploding. Neither will it escape ex- 
cept by evaporation, even if the containing vessel be 
broken. The company with which M. Fouché is con- 
nected have adopted as an absorbent a special porous 
brick having a specific gravity of 0.5 and having 80 
per cent of voids, experience with which has proved so 
satisfactory that the French authorities have, under 
certain conditions, legalized the manufacture and 
transport of the solution thus absorbed, in steel cylin- 
ders, or bottles, similar to those used for the carriage 
of compressed gases. The standard sizes have a water 


capacity equal to .071 cubic feet, .423 cubic feet and 3.53 
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cubic feet respectively, and hold one hundred times 
the volume quoted of acetylene at the standard pres- 
sure of one hundred and forty-two pounds per 
square- inch. With a suitable incandescent burner, 
M. Fouché states that a light of 475 candle power can 
be obtained with a consumption of .01 cubic feet of 
acetylene per hour, at a pressure of 12 inches of water. 
Compared with ordinary compressed gas, as used for 
railroad car lighting, dissolved acetylene only re- 
quires one-fiftieth the volume per candle hour of 
lighting supplied. One pound weight of receiver will 
contain dissolved acetylene equivalent to 50 candle 
hours, using incandescent burners, and about 23 candle 
hours With ordinary burners. 


TRADE SUGGESTIONS FROM UNITED STATES 
CONSULS. 


American Commercial Travelers in the Orient.— 
he experience of two young Americans who recently 
pent six months traveling through Japan, China, 
and the Philippines for the purpose of soliciting 
trade, affords good evidence that there is much com- 
merce to be secured by Americans if it is properly 
sought. These young men studied the Chinese langu- 
age in San Francisco and acquired a sufficient knowl- 
edge of it to make themselves understood. They 
had therefore, the great advantage of being able to 
lo business directly with their Chinese customers. 
\s it was their first trip in the Orient, they did not 
bring a large variety of samples, but the results 
ave been so encouraging that they propose Lo return 
equipped with an enlarged outfit. The method pur- 
ued by these young men is worthy the attention of 
uur manufacturers. If two young Americans can 
learn the language in San Francisco sufficiently to 
enable them to deal with the Chinese in their own 
country, others can do the same. 

I have received a letter from the salesmen who 
made this experimental trip during the past year, 
n which they tell of what they have accomplished. 
n speaking of cotton piece goods, they refer to the 
market in southern China. The letter, which may 
be of interest to American manufacturers looking 
for trade in the Orient, reads: 

As we did not know exactly what class of goods 
of American manufacture the market here required, 
we came to make a test, and brought with us the 
following lines: American watches, rings, lockets, 
collar and cuff buttons, watch chains, electrical sup- 
plies, clocks, cotton piece goods, ete., all of which 
we pushed to the utmost. 

Watches.—Notwithstanding the fact that at pres- 
ent Swiss watches have the greatest sale, with those 
of French make a close second, we had no difficulty 
in obtaining good orders, even though onr prices 
were a trifle higher than those asked fo. European 
foods. 

Watch Chains.—In this line, we found trade very 
sood, our only drawback being that we did not have 
ihe patterns desired, although the prices asked were 
satisfactory. If we had had the patterns desired, 
in the quality of our samples, our orders would have 
been trebled. 

Jewelry.—In the general lines of jewelry, rings, 
ete., we had a very good trade and we found a fair 
demand for American plated jewelry of all descrip- 
tions. 

Clocks.—Our line of clocks is a low-priced one, but 
even so our prices could not compare with those asked 
for clocks of Japanese make; therefore we could not 
compete. 

Electrical Goods.—We had an excellent trade in 
electrical supplies, and found the Chinese ready buyers 
of American goods. 

Cotton Piece Goods.—We regret exceedingly to re- 
port that owing to the lack of enterprise shown by our 
manufacturers at home in not attempting to cater to 
the wants of this market regarding widths, lengths and 
qualities desired, we were unable to obtain any busi- 
ness from the Chinese, for the reason that the qualities 
were too fine and the prices too high for the market. 
In fact, for some of our goods the prices we were ex- 
pected to get were double those asked by our European 
competitors for products of an equal grade. We will 
add that we found the Chinese very much interested 
in American cotton goods, and, were it not for the 
handicaps above stated, America would to-day be get- 
ting her share of the piece-goods trade in this market. 

Soliciting Trade.—The trade solicitor employed by 
commission houses throughout China is a being known 
as the “market shroff,” who, as a rule, performs the 
combined duties of a salesman and collector. As 2 
seneral thing, his only qualification for filling the posi- 
tion is that he can carry on a conversation in “pidgin 
English.” Judging from the standpoint of an Ameri- 
can, he is a rank failure as a salesman. As an illus- 
tration, we will state that on our arrival in Shanghai, 
it was our intention to go after the trade with the 
assistance of a “shroff’ who was recommended to us, 
but after showing him our samples and being informed 
by him that they were not suitable for the market, we 
decided that this was only his opinion, and that we 
would go from shop to shop with our samples anil 
satisfy ourselves. This we did, with the result that 
on the goods which the shroff condemned we met with 
great success. We also find that the fact that we speak 
the Chinese language has had great weight with the 
merchants. 

Payments.—All our bills sold were paid on the letter- 
of-credit basis. 

Prospects for Future Business.—In our opinion there 
is a splendid opening in China for American-made 
goods and we are now hurrying home, armed with 
samples of goods, together with the prices at which 
they sold in the Chinese market, and copious notes 
regarding classes of goods in which the United States 
is not represented in this field, which we hope to in- 
duce our home people to manufacture.—W. A. Rublee. 
Consul-General at Hong Kong. 


Some German Opinions of Borax for Preserving 
Meat.—On May 9 an important convention was held at 
Berlin by a number of scientific men, to enter a protest 
against the enforcement of the new law prohibiting 
the us f bora reracic 
and © 


th nrecerving 


ood articles, whic aw is to take effect next 
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fall and will practically prohibit the importation of a 
large quantity of American preserved meats into Ger- 
many. The leading spokesman in this convention was 
Prof. Dr. Liebreich of Berlin, one of the ablest phar- 
macologists of this country, who took strong ground 
against the new law. He admitted that if it were pos- 
sible to use all our food articles in their natural con- 
dition without changing them or adding to them, as 
strict hygienists instst we should, it would be an ideal 
situation; but Ne maintained that it is an imposible 
one. Scientific investigation and practical «xperi- 
ments had shown that the reasons urged by the 
Bundesrath for promulgating the new meat-inspection 
law were entirely untenable, and he insisted that be 
fore any governmental department should de:lare 
articles of food to be injurious to health and danger- 
ous to human life it should use the greatest care in 
making sure that its information and its conclusions 
were indisputably correct. And he further averred 
that the only safe way of reaching conclusions on this 
subject was through experiments made with the pre- 
serving chemical upon the human system; therefore, 
he would not consider experiments made with animals, 
for many animals were entirely proof against certain 
poisons, while others were sensitive to things that had 
a harmless effect upon man. 

He strongly advocated the use of borax, but empha- 
sized its proper use, reminding his audience that the 
immoderate use of pepper and mustard is also injuri- 
ous to health. He argued that it would be a tad 
practice to prohibit the use of foods to people gener- 
ally, simply because they might not be good for chil- 
dren and invalids; otherwise it would be necessary to 
prohibit by law the use of sauerkraut and pork. It 
would have been more reasonable, he declared, to have 
officially stated exactly what quantities of boracic acid 
are injurious, and the meat packers would have been 
governed accordingly. 

Others speakers in the convention continued in the 
same strain, contending the utter harmlessness of 
borax upon the mucous membrane of the stomach and 
intestines. One of them called attention to the fact 
that the British government, after careful and ex- 
tensive investigation, had recently announced that it 
saw no reason for prohibiting the use of boracic means 
of preserving food articles, 

Dr. Gerlach, of Wiesbaden, declared that boracic 
acid had been in use for decades among civilized 
nations as a means of preserving, and there had 
been ample time for showing definitely any evil ef- 
fects, but no complaints had been heard from the 
people, and this new law came without any warning. 

Finally, the convention unanimously adopted the 
resolution that “the prohibition of borax and boracic 
acid for the preservation of food articles, as decided 
upon by the Bundesrath, is not to be justified and 
cannot be supported by facts."—Henry W. Diederich, 
Consul at Bremen. 


Trust Movements in Austria-Hungary —Oil.—Nego- 
tiations are under way between oil refiners and raw- 
oil producers of this empire to regulate production in 
the interest of greater profits. It is proposed to limit 
output and divide the markets among the parties con- 
cerned. Both refiners and producers already have sep- 
arate agreements. The present movement, therefore, 
has in view a combination on a broader scale—substan- 
tially a fusion of separate combinations. 

Glass.—The agreement between Bohemian and Ba- 
varian raw-glass producers formed for the purpose of 
regulating selling prices, which was dissolved some 
time ago, is to be at once renewed. In conjunction 
therewith, a former combination of looking-glass man- 
ufacturers of Bohemia and Bavaria is to be revivified. 
In both cases, the object is to reduce competition to a 
minimum and restore prices to a profitable basis. 

Cement.—A union of Austrian Portland cement man- 
ufacturers has been effected. It is complained, how- 
ever, that the recalcitrance of a few outside firms 
makes it very difficult to accomplish the purpose of 
the combination—to check a further fall in prices by 
judiciously dividing the markets among the parties to 
the agreement. But it is hoped that the outsiders may 
be gradually forced into line, as they come to realize 
that their interests are thereby subserved. 

Iron.—After a severe struggle of two years, the iron 
industries of Austria and Hungary have formed a com- 
bination with the object of increasing profits by re- 
ducing competition and raising prices; though it is 
openly charged that the large, concerns have all along 
been realizing dividends ranging from 7 to 25 per 
cent. 

Previous combinations of iron industries have been 
formed in this empire, but they embraced only certain 
establishments or related to only a certain kind of 
product. But all these have been dissolved through 
disagreements or otherwise, and are succeeded by the 
present giant combination, which absorbs substantially 
every iron-working concern in the empire and covers 
every variety of iron product. 

The agreement is to last ten years. During that 
period, a new iron-working establishment cannot be 
started in the empire—unless, indeed, it is able to use 
its own raw material, which will be practically im- 
possible. All the iron smelters in Austria are owned 
by the members of the combination, and it is not prac- 
ticable to start new ones. In Hungary, under peculi- 
arly favorable conditions, some strata of iron ore 
might be developed outside of the trust, but enormous 
capital would be required. Thus, from appearances, 
the trust is in a position to absolutely shut out com- 
petition. 

The liberal policy of the Hungarian government, in 
financially encouraging new industries, would seem to 
be an obstacle to trade combinations, but it is argued 
that this policy really aids the iron combination, since 
its protective spirit leads to legislation tending to ex- 
clude foreign competition. 

In production and in markets, the iron industries 
of this empire have gained much during the past de- 
cade. Certain individual works have largely increased 
their working capital, and others have added materi- 
ally to their producing capacity. 

The markets will be carefully divided among the 
members of the combination. In one respect. the Hun- 
gariern members have secured a decided advantage over 
their Anmeirian brethren. Under the agreement the 
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former may deliver to Austria 280,000 metric centners 
(28,000 tons of 2,204.6 pounds) of product, while the 
latter may deliver only 110,000 metric centners (11,000 
tons) to Hungary. Under former agreements the ex- 
change was equal. 

In to-day’s newspapers it is announced that members 
of the combination have notified their customers that 
they cannot make future contracts at the old prices. 
The increases, it is stated, range from 1 to 4 crowns 
(20 to 80 cents) per 100 kilogrammes (220.46 pounds), 
depending upon the kind and quality of the iron 
product.—Frank W. Mahin, Consul at Reichenberg. 


Trade Openings in Harbin, Manchuria—Fire Insur- 
ance.—I enclose a letter concerning fire insurance that 
I hope will attract the attention of home companies. 

The writers also desire to enter into arrangements 
to export pig bristles and hemp-seed oil to the United 
States and wish correspondence in these lines. 

In this connection, I would urge upon American 
exporters the importance of establishing an agency in 
Dalny with a branch at Harbin and at other places 
in Manchuria. This is one of the richest sections of 
the world in agricultural and mineral resources; it 
has a large trade in many lines and its commerce prom- 
ises to increase enormously. 

Harbin is growing very fast and is now a city cover- 
ing three towns within an area of four miles diame- 
ter, with a Russian population of about 12,000. It is 
on the navigable section of the River Sungari, at the 
junction of the Chinese Eastern and Manchurian 
branches of the Siberian Railroad, and is headquarters 
for three divisions of the road. Many goods from the 
United States are now marketed there and many more 
can be, and it is quite important that our trade inter- 
ests should be represented at an early day by Ameri- 
can citizens, before lines of goods from other countries 
have become established in the market. 

I would most earnestly advise American firms to 
join in establishing an agency at Dalny or Port 
Arthur with a branch at Harbin. This could be done 
to especial advantage by Pacific coast firms. The 
business interests of the United States are losing an 
excellent opportunity by not having permanent 
agencies in Manchuria. Trade in many lines can be 
opened by these agencies without the necessity, to 
begin with, of carrying stocks here. Agencies should 
be under the management of Russian-speaking citizens 
of the United States—-Henry B. Miller Consul at 
Niuchwang. 

(Inclosure.) 
Harpsin, April 9 (22), 1902. 
To the Consul of the United States of America. 
Niuchwang, China. 

Sir: Referring to our conversation, we beg to draw 
your attention to the fact that there could be done a 
good business in the line of fire insurance, as the rates 
paid (2 to 2.5 per cent) are rather high, and only 
Russian companies are as yet represented here. 

We should be very pleased if you could induce any 
American company to open a branch here like those 
already opened at Port Arthur, and we offer our ser- 
vices as agents. 

Harbin has two well-organized fire brigades, and 
there would be no more risk than in any other town 
in China. Yours, faithfully, 

HaGeMEYER & LUTTERMANN, 


Commercial Traveler Tax in Jamaica.—Commercial 
Agent N. R. Snyder of Port Antonio, uncer date of 
May 27, 1902, reports that an act abolishing the tax of 
£22 10s. ($109.49) on commercial travelers dealing in 
spirits and of £12 10s. ($60.90) on those not dealing 
in spirits was passed in the last session of the legis- 
lative council, and received the assent of the governor. 
During the existence of this law, adds Mr. Snyder. 
many salesmen arrived in the island intending to 
transact business, but, owing to what they considered 
an excessive tax for a stay of a week or fortnight. 
they left without selling any of their wares. 


Ice Machinery and —_ erators in Germiny.—Ac- 
cording to German papers, the mild winter has caused 
a scarcity of ice and has led the brewers’ society to 
investigate ice machinery. This would open a wide 
field in Germany, which should be taken advantage of 
by American manufacturers; but this work must be 
done by active American salesmen and not left in the 
hands of local German houses. It is best, also, to 
patent all goods in Germany before placing them on 
the market, to prevent imitations and infringements. 

There is also a good opening for American ice boxes 
in this country, especially in the small, cheap kind. 
A couple of years ago, a large New York house sent a 
quantity of ice boxes and chests to the Leipzig fair. 
where they created quite a sensation. They sold well 
and the prospects for trade were excellent; but the 
house made the mistake of putting its goods into the 
hands of a firm in another city, which understood 
nothing of the handling or use of ice boxes. As a 
result, no business was done. Germans who have seen 
the up-to-date ice boxes at this consulate have asked 
where we got them. their cost, etc., and have signified 
their desire to buy.—Oliver J. D. Hughes, Consul-Gen- 
eral at Coburg. 


INDEX TO ADVANCE SHEETS OF CONSULAR 
REPORTS. 


No. 1368. June 16.—*Trade Openings in Harbin, Manchnria : 
Fire Ineurance— Proposed Law Affecting Ineurance Companies in 
Chile—Improvement of Roads near Athens—*Ice Machinery and 
Refrigerators in Germany—* Demand for Scales in the Transvaal. 

No, 1369, Jume 17,—* Some German Opinions of Borax for Pre- 
serving Meats—Sewerage Improvements in Bremen—German Trade 
in Tool Machinery— Granting of Patents in Germany—Trade between 

v Guatemala and Salvador— Russian Petroleum in Greece. 

No, 1370. June 18.—Trade Condition in Sergipe. Brazil. 

No. June 19.—*Trust Movements in Austria. Hungary— 
Prize for Method of Drying Potatoes—A Novel Employment of Rafia 
Fiber. 

No, 1372. June 20,—* American Shoe Stores in Germany—* Ame- 
rican Shoes in Bohemia—Meat and Cattle Trade in Barcelona—Inter- 
national Maritime Congress at Copenhagen-—Code of Signals for Bra- 
zilian Vessela—German Charges on Trunks of Traveling Salesmen. 

No, 1373. June 21.—German Chambers of Commerce and Com- 
mercial Education. 

The Reports marked with an asterisk (*) will be published in the Sormn- 
tTrFic AMERICAN SuPPLEMENT. Interested parties can obtain the other 
Reports by application to Bureau of Percion: Commerce, Department of 
State, a. D. C., and we suggest immediate application béfore the 
supply is exhausted, 
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SELECTED FORMUL®. 

Lacquer for Metal—Quick Drying and Hard.—The 
following has been recommended very highly as being 
“easily applied, sticking to anything from paper to 
metal and glass, drying quickly and being very hard” 
—which about fills the list of virtues desired: 


3 parts 


Add the rosin to the varnish and heat until they are 
dissolved and a homogeneous mixture has been secured, 
then remove from the fire, let each down to about 80 
to 85 deg. F., and add and stir in the turpentine and 
benzol. If too thick add benzin as needed. For fear 
that the former, which is a French formula, may not 
prove satisfactory, we add the following, also said to 
be universal in application: 


Copal, Manila ..... 
Venice turpentine ...../........... 15 parts 
Alcohol, wood ........... 
Glass, coarsely powdered, sufficient. 


Mix and set aside for from 10 to 14 days, giving it 
frequent shakings daily. When solution has taken 
place add one part of boric acid and filter. The article 
is now ready for use, and may be employed on woods, 
paper, metal, etc.—National Druggist. 


Safety Envelope Paste,— 
A. 


Stronger ammonia .............+..15 parts 
Cuprammonium solution ....... 2-30 parts 
Fine white paper....... 
B. 

Isinglass, a sufficient quantity. 


Dissolve sufficient isinglass in the mixture of acetic 
acid and water to make a thin mucilage. 

One of the solutions is applied to the surface of the 
envelope and the other to the flap. The parts are then 
fastened together, when the union is so firm as to re- 
sist acids, alcohol, hot or cold water and steam. The 
chromic acid forms with the isinglass a combination 
insoluble in water.—Drug. Circ. 


Pepsin Chewing Gum.—The following formula for a 
base is as good as any: 


Peru balsam .......... sEeensesvas 2 parts 
Sugar, fine granulated............. 160 parts 
Water, sufficient. 


Macerate the chicle in water until it is saturated, or 
has taken up all the water it will absorb. Strain off 
superfluous water, put the gum in a capsule of suffi- 
cient size, add the paraffin and balsams and melt to- 
gether. Mix the sugar and glucose with 50 parts of 
water and boil together until a little of it brought out 
on the end of a rod, dipped quickly into a glass of cold 
water and instantly withdrawn, will snap between the 
fingers on an attempt to bend it (the “crack” point, or 
eighth degree, of sugar boilers and confectioners). 
When this is reached quickly remove from the source 
of heat, pour out and spread on a slab of sufficient size, 
previously greased with butter or good sweet oil. As 
soon as the syrup is spread add to it, a little at a time, 
earefully working in as you do so, the mixture of gums 
and paraffin until the mass has acquired the proper de- 
gree of toughness, whic h must be learned by experi- 
ence, as no rule can be given therefor. The flavoring 
matter (essential oils of various sorts to the taste) and 
the ingredient, pepsin in this instance, should be added 
to the mixture of gums before incorporating with the 
candy, All this reads and sounds easy enough, but be- 
fore you get through with the job you will find that 
experience here, as in every trade, is the prime 
requisite of success.—National Druggist. 


Repairing Enameled Letters.—Copal and dammar, 
each 5 parts are mixed with 4 parts of turpentine and 
enough alcohol incorporated to form a thick liquid 
after standing for several weeks. Six parts of zinc 
oxide (white) is then added and well mixed in. When 
desired for use some of the mixture is heated, and 
when most of the alcohol has been driven out, is ap- 
plied to the crack and smoothed off while warm. When 


cool, the cement is polished by rubbing.—Drug. Cire. 
Red Varnish or Paint for Magnets.— 
Cinnabar, powdered ......... 
Alcohol, sufficient to dissolve. 
Melt the shellac and turpentine together, remove 
from fire, let cool down to about 140 deg. F., then stir 


in 10 parts of alcohol. Rub up the cinnabar with suffi- 
cient alcohol to make a paste, add it to the turpentine 
and shellac mixture and put the whole on the water- 
bath for a few minutes, under constant stirring. When 
quite fluid and homogeneous withdraw from the bath 
and let cool, stirring all the time. Preserve in well- 
stoppered vessels, and when required for use place the 
container in the water-bath and warm until the con- 
tents become sufficiently fluid to be egpee with a 
brush.—National Druggist. 


Jasmine Soap. — 


White soap ..... 50 kilos 

Jasmine essence ......... on 300 grammes 
Oil of African geranium....... 60 grammes 
Oil of petit grain.............. 50 grammes 
Oil of ylang-ylang....... Tre 45 grammes 


—Drug. Cire. 
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VALUABLE BOOKS 


COMPRESSED AIR, 


Its Production, Uses and Applications, 
By GARDNER D. HISCOX, M.E., Author ot * Mechanical Movements, 
Powers, Devices, ’ etc., etc. 
Large 820 pages. Price, $5 in cloth, @6.50 in 
morocco. 


A complete treatise on the subject of Compressed Air, comprising its 
physical and operative properties from a vacuuméo its hquid form. Its 
hermodynamics, compression, transmission, eapansion, and its uses for 
power purposes in mining and engineering work ; pneumatic motors, shop 
tools, air biasts for cleaning and painting. The Sand Blast, air lifts, 
pumping of water, acids and oils; aeration and purification of water sup- 
ply. are all treated, as well as railway propulsion, pneumatic tube trans- 
m ssion, refrigeration. The Air Brake, and numerous appliances in which 
compressed air is a most convenient and economical vehicle for work— 
with air tables of compression, expansion and physica! properties. 
This is a most comprehensive work on the subject o Compressed Air, 
oo, both the theory and application. 
w-A ial illustrated circular of this book will be issued when published, 
and it wil be be sent to any address on ree 


SIXTEENTH REVISED AND ENLARGED EDITION OP 1901 
THE SCIENTIFIC AMERICAN 


Cyclopedia of Receipts, Notes and Queries 


15,000 RECEIPTS. 734 PAGES 
Price, 85 in Cloth ; 86 in Sheep; $6.50 in Haif Morocco, postpaid. 


This work has been revised and enlarged. 900 New Formulas. 
The work is so arranged as to be of use not only to the specialist, but > 
the genera! reader. It sbould have a place in every home and workshop, 
A circular containing full Table of Corftents will be sent on application. 

use already have the C lopedia may obtain the 
1901 APPENDIX. Price, bound in cloth, $1 postpaid. 


The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, 


Large Octavo. 480 a7 300 Illustrations. by Mail, Postpaid. 
Red Morocco, Gilt Top, fon a 

The most important book ever published on sroution and discovery. 
It is as readable as a novel, being written in popular s 

The book gives a most « -omprehensive and coherent ee count of the pro- 

8 which distinguishes this as the “ golden age of invention,” resulting 

m industrial and commercia) development which is without precedent, 
A cbronologica! calendar of the leading inventions is one of the most im- 

wtant features of the book, enabling the reader to refer at a glance to 
mportant inventions and discoveries of any particular your. The book is 
rinted with large type, on fine paper, and is elaborately illustrated with 
engravings and is tiv vely bound. 


SCIENTIFIC AMERICAN BUILDING 
MONTHLY. 


Bound volumes contain many illustrations from photographs of the 
latest modern Dwellings .n various sections of the country, showing the 
best examples of interior and exterior architecture. Price 82 per vol- 
ume, covering a period of six months. The yearly subscription is $2.50. 
Single copies, ‘25 cents. The May, 1%, issue contains illustrations of 
Gardens and Porches of interest and value. 


MAGIC 
Stage Mlusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it i. wue of the most 
attractive boliday books of the year. he illusions are illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
stage illusions, fire- eating, sword-swaliowimg, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks. and the projection of moving photographs are all well descri 
and illustrated, making a handsome volume. It is tastefully printed and 

pund. Acknowledged by the profession to be the seaeeere Work on 
Magic. 5&8 pages. 42) illustrations. Price $2.50 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O°CONOR SLOANE. 


An inexpensive library of the best books on Electricity. Put up i 
neat folding box. or the student, the amateur. the workshop, the 
electrical engineer, schools and colleges. Comprising five books as fo! lows: 
Arithmetic of Electricity, 138 pages. or 
Electric Toy Making, 140 pages 
How to Become a Successful Electrician, 180 peewee 
Standard E-ectrical Dictionary, 682 pages oe 
Electricity Simplified, 158 pages .. ... ..... 

Five volumes, 1.3)! pages, and over 40 illustrations. 
A valuable and indispe nsable addition to every library. 

Our Great Special Offer.—We will send prepaid the above five 
volumes, handsomely bound in blue cloth, with silver as and oo 
closed in a neat folding box, at the Special Reduced of $5.00 
for the complete set. a he regular p price of the five = Ray ist 


AN AMERICA AN BOOK ON 


Horseless Vehicles, Automobiles and 
Motor 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER D. HISCOX, M.E. 

This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad- 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicies of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

he book is upto date and very he Be ag ae ly with various types 


Horseless Carriages, Automobiles and Motor C with details at ge 
same. R 8vo. About 459 pages. Very fully i lustrated. Price 0, 
postpai 


GAS ENGINE CONSTRUCTION. 


HENRY V. A. PARSELL, Jx.. Mem. A. L. Elec. Eng., and 
sad ARTHUR J. WEED, M.E. 


PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
than that of theory. The principles of operation of Engines are 
clearly and simply described, and then the actual construction of a half- 

orse power engine is taken up. 

First come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishi ng up and fitting the 
castings. It is profusely illustrated with beautiful engravings of the 
actual work in progress, ove the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
forms of the various details. 

The entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe, with slide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers. 

Every illustration in this book is new and original, having 

nm made expressly for this work. 
e8vo. About pages Price $2.50. postpaid. 


MECHANICAL MOVEMENTS, 
Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, M.E. 


A Dictionary of Mechanical Movements, Powers. Devices and Appli. 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics. mechanical movements, devices and appliances. 
covering nearly the whole range of the practical and inventive eld. fot for 
the use of Machinists, Mechanics, Inventors, Engineers, Draughtsmen, 
Students and al! others pntenested in any way in the devising and opera- 
tion of mechanical works of any kind. 

Lar 400 pages. L640 tustrations Price $3. 


G2” Full descriptive circulars of above } above books will be matled free upon ap 
plication. 


MUNN & CO. Publishers, 361 Broadway Ni. Y. 


na ‘cost and method of securing patents in all the principal countries 


Jury 5, 1902. 


Ta BD 


Scientific American Supplement. 


Terms of Subscription, $5 a Year. 


Sent by mail, postage prepaid, to subscribers in an 
part of the United States or Canada. Six dollars 
year, sent, prepaid, to any foreign country. 

All the back numbers of Tur SurpLeMeEnNt, from th 
commencement, January 1, 1876, can be had. Price 
10 cents each. 

All the back volumes of Tue SuppLemMENT can like 
wise be supplied. Two volumes are issued yearly 
Price of each volume, $2.50 stitched in paper, or $3.5¢ 
bound in stiff covers. 

Compinep Rates.—One copy of ScrentTiric AMERI 
CAN and one copy of ScientTiIFic AMERICAN SUPPLEMENT 
one year, postpaid, $7.00. 

A liberal discount to booksellers, news agents and 
canvassers. 

MUNN & CO,, Publishers, 361 Broadway, New York. 


- 
TABLE OF CONTENTS. 

L FOLOGY.—The Cretan Excavations... 
The German at Re- 
markable Discoveries.... . 221 


COMMERCE.—Trade Suggestions from United States Consuls. . 2217 


IV. ELECTRICITY.—How to Make a Dry-cell Battery.........-.-..-- 22 
Method of Ascertaining by Means of a Dynamometer Car the 
Power Required to Operate the Trains of the New York Cen- 

tral & Hudson River Rai road Between Mott Haven 

tion and Grand Central Ststion, and the Relative Cost of Ope- 
ration by Steam and Electricity. By Bion J. ARNOLD.......... 22) 
Some Novel Electrochemical Industries... 2216] 


The Braun-Siemens-Halske System of Wireless Telegraphy. -19 

VL. MEDICINE.—Sieep Producers.—By J. H. KELLOGG...... 
VIL. MISCELLANEOUS.—Selected Formule. 2217 
The Laws of Nature.—By 8. P. 221° 


VILL. PSYCHOLOGY.—Mescal—A Study of a Divine Plant.— ve 


IX. TRAVEL AND BEPLQRATION. —Adam’s Peak in Ceylon.—4 
illustrations......... 


JUST PUBLISHED. 


Practical Pointers for Patentees 


Containing Valuable Information and Advice on 


THE SALE OF PATENTS. 


An Elucidation of the best methods Employed by the Most Successful 
Inventors in Handling Their Inventions. 
By F. A. CRESEE, M.E. 182 Pages. Cloth. Price, $1.00. 

This is the most practical, up-to-date book published in the interest o 
Patentees, setting forth the best methods employed by the most success 
ful Inventors in handling their patents. It is written expressly f« 
Patentees by a practical Inventor, and is based upon the experience « 
some of the most suceessful Inventors of the day. 

It gives exactly that information and advice about handling patent 
that should be possessed by every Inventor who would achieve su 
by his ingenuity, and will save the cost of many expensive experiment 
as well as much valuable time in realizing from your inventions, | 
contains no advertisements of any description, and is published in th 
interests of the Patentee alone, and its only objeet is to give him suc 
practical information and advice as will enable him to intelligent! 
handle his patent successfully. economically and protitably. 

It gives a vast amount of valuable information along this line that cag 
only be acquired by long, expensive experience in realizing from th 
monopoly afforded by a patent. Send for Descriptive Cirewlar. 


MUNN & CO., Publishers, 361 Broadway, New Yo 


The New Supplement Catalogue 


3; 3 
Just Published 
3:3 


A arge edition of the SuprLemEeNnT Catalogue in which is con- 
tained a complete list of valuable papers down to the year 1902, is 
now ready for distribution, free of charge. The new Catalogue is 
exactly like the old in form, and is brought strictly up to date, 
All the papers listed are in print and can be sent at once at the 
cost of ten cents each, to any part of the world, The Catalogue 
contains 60 three-column pages and comprises 15,000 papers. The 
Catalogue has been very carefully prepared and contains papers in 
which information is given that cannot be procured in many text- 
books published, Write to 


MUNN & CO., Publishers, - 


for the new Catalogue. 


361 Broadway, New York 


MUNN & CO., in connection with the pases 
of the SCIENTIFIC AMERICAN, continue to examine 
improvements, and to act as Solicitors of Patents for 
Inventors 
In this line of business they have had over ty 
years’ experience, and now have Sacilities 
) the preparation of Patent Drawings. cations, he 
the prosecution of Applications for Patents in the Unit ed 
States, Canada, aud Foreign Countries. Messrs. MUNN & Co. 
also attend to the preparation of Caveats, Copyrights for 
Books, Trade Marks, Reissues, Assignments, and Reports on In- 
fringements of Patents. All business intrusted to them is doné 
with special care and promptness, on very reasonable terms. 
A pamphlet sent free of charge on heaton containing full informa. 
tion aboat Patents and how to procure them ; directions concerning 
Marks, Copyrights, Designs. Patents, Appeais, Reissues, Infringements, 
Assignments, Rejected Cases, Hints on the Sale uot Patents. 
We also send, free of charge, a Synopsis of Foreign Patent Laws awe chewing 


MUNN & CO., Solicitors of Patents, 


361 Broadway, New York 
BRANCH OFFICES.--No, 625 F Street, Washington, D.C, 
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